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I l l 
I N T R O D U C T I O N 
Uttar Pradesh has been and continue to be an ag r i cu l -
t u r a l region of India . According to the census 1981 about 
16% of the population of the S ta te i s engaged in ag r i cu l t u r e . 
Agr icul ture depends primarily on c l imat ic conditions and the 
s u i t a b i l i t y of the so i l of the area under study. Climate 
p lays a great ro le in the agr icu l tu re because i t has a 
dominating influence on the formation of so i l and growth of 
p l an t s l i f e * 
The crop plants are the r e s u l t of a number of factors 
such as r a in f a l l , sunshine, so i l and socio-economic condit ions. 
No crop a t t a lne promlnance in any ag r i cu l tu ra l system unless i t 
i s adapted t o the prevai l ing c l imat ic condi t ions . 
The study of agroclimatic reg ional Iza t lon for the use 
of po ten t i a l resources and the planning for socio-economic deve-
lopment of any region i s having great Importance. The 
s t ra tegy of agroclimatic planning aims a t a more s c i e n t i f i c 
u t i l i z a t i o n of avai lable resources, both natural and man made. 
The po ten t i a l for growth and d ive r s i f i ca t ion would be fully 
exploi ted taking a h a l i s t l c view of the climate, so i l type, 
topography, water resources and i r r i g a t i o n f a c i l i t i e s and 
r e l a t i n g them to requirements of output and enployment. 
I V 
Relat ion of climate to man and vegetation has been 
recognised since the Vedlc and Pre -h l s to r l c t imes. Many 
references to c l imat ic elements r e l a t e d to so i l product ivi ty , 
cu l t u r a l prac t ices and crop production are observed In the 
Rlgveda, the Atharvi Veda and the pcst-vedlc l i t e r a t u r e . I t 
s t a r t s with prayers to Rain God to bestow human being with 
good r a i n s . In somp> hymn °ven the descr ipt ion of nature 
of r a i n f a l l to In tens i ty of hazards, ra in bearing clouds, 
cloud carrying winds, sun* s r o l e In cloud formation and ra in 
and u t i l i t y of r a in and solar rad ia t ion a f te r land t i l l i n g in 
f e r t i l i s i n g so i l for product iv i ty for higher crop production. 
During the ear ly Buddlst period the re la t ionsh ip between r a i n -
f a l l and crop production seems to be f a i r l y understood. Rain-
f a l l measurements and s tudies of r a i n f a l l c h a r a c t e r i s t i c s 
received great a t t en t ion in the Kaut l lya ' s Artha Si^stre of 
mid 4th century B.C. for ag r i cu l tu ra l and revenue o f f i ce r s . 
Hippocrates In the 4th century B.C. s t ressed the same in the 
t r e a t i s e ' A i r s ' , water and places and A r i s t o t l e ca l led the 
atmospheric study as the 'Science of Meteorology' in the 
3rd century B.C. In the7th century A.n. Varaha-i I ra In the 
Sanskr i t t ex t "Brlhatsamhlt-ifc s ta ted some broad out l ines of 
weather fo recas t ing . Other l a t e r tex ts to give cer ta in s t a t e -
ments for weather forecast ing and a g r i c u l t u r a l r e l a t i o n s h i p . 
With the development of meteorological instruments from the 
15th century in I t a l y and l a t e r on in other countr ies , the 
V 
s c i e n t i f i c study of the r e l a t ion of various elements of 
cl imate and plants began as soon as observations were largely 
a v a i l a b l e . 
In early 19th century o f f i c i a l recognit ion to the 
need of weather service for agr icu l tu re was given (based on 
macro climatology primarily) in west European countr ies and 
U.S.A, During t h i s century various cl imatological and 
matereological phenomenon were considered in r e l a t ion to 
growth and y ie ld performance of cu l t iva ted p l a n t s . As an 
outcome of the advances in the descr ip t ive nature of the 
climatology a good back ground was provided for the develop-
ment of more ana ly t ica l and systermtic approaches in c l a r i fy -
ing the features of involvement of the physical process of 
energy and i t s mass t ransfer from ground in to the a i r above 
the p l a n t s . Natural ly the then ex is t ing regular observation 
system of general mateorological departments proved inadequate 
As a r e s u l t special sect ions for ag r i cu l tu ra l meteorological 
s tud ies were developed af te r 1930 in many countr ies , resu l t ing 
i n t o rapid development of micro-meteorology and climatology 
for p lan t problems involving the s tudies of p r inc ip les of 
i n t e r a c t i o n s between plants and environment f ac to r s . 
Geographers and Ecologists benefited more than these 
c l imatological findings and they t r i ed to developed cer ta in 
ag r i cu l t u r a l r e l a t i o n s h i p s . The attempts of geographers are 
V I 
always broad, while those of ecologis ts a re much more 
use fu l . 
Thus the agro-climatology i s broadly "the study of 
aspects of cl i r tate (micro and macro) t ha t are re levant to 
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a g r i c u l t u r a l problems involving s o i l , p lant and animals . 
These two rtajor approaches (meteorology and agricul ture) 
a r e con^jllroentary. Agro climatology i s largely a micro -
cl imate (being more of a bio-climatology tha t deals with 
c l ima t i c r e l a t i o n of l i f e and health) for d e t a i l s and less 
of macro climate for broad genera l i za t ions . Environmental 
fac tors a re to be measured and the va lues , are to be c a l i -
bra ted with ag r i cu l tu ra l aspects of p lan t animal observations 
for i n t e rp re t a t ion of any r e l a t i ons or trends of the biolo-
g ica l system. The two se t s of observations are thus for 
physical p o t e n t i a l i t i e s and the i r adaptations to biological 
p o t e n t i a l i t i e s , so t h a t land and crop management operation 
can be more economic. 
•Agro-climate' denotes the conditions and effects of 
varying a i r and so i l temperatures, varying amounts of sun-
shine and so i l moisture under both macro and micro influences 
on crop growth and agr i cu l tu ra l eff iciency broadly. 
Thus the ag r i cu l t u r a l climate i s primari ly the study 
of the plant environment affect ing shoot as well as r o o t . 
VI 
I t i s the study of the growing conditions of plants in which 
molstiire and temperatxire of so i l and shoot area a i r p ro f i l e 
play the most dominating r o l e . The in te rac t ion of p lants 
on t h e i r environmental climate i s ca l led ' p l an t cl imate ' and 
the in te rac t ion between growing p lan ts and micro-climate i s 
c a l l e d environmental cl imate ' which i s of p rac t i ca l s l g n i f i -
fance in agr icu l tu re though being largely used by eco log i s t s . 
In the study area (u t t a r Pradesh) there are regional 
va r i a t ions in the ag r i cu l t u r a l resources due to varying 
physico->ecological condit ions, they wil l be of socio-economic 
condit ion and cu l tu ra l p a t t e r n s . That ' s why regional dispa-
r i t i e s in cropping pa t te rn and production of ag r i cu l tu re 
occurs in the reg ion . I t possesses wide ranging var ia t ions 
In the vegetable cerea ls products, farming p rac t i ces , a g r i -
c u l t u r a l development and l iv ing s tandards . 
There were many programme for the po ten t ia l u t i l i z a t i o n 
of resources of the region for r a i s i ng higher production, 
implemented over the years to cope with the alarming r a t e of 
increas ing population on the arable land. 
The f ron t i e r s of arable land in fact has already been 
pushed almost t o i t s l imited, bringing of new areas under 
c u l t i v a t i o n i s very d i f f i c u l t , if not inposs ib le . Expansion 
in a g r i c u l t u r a l area can undoubtedly be done but i t wil l not be 
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more than f r a c t i o n a l . Moreover, any further encroachment on 
the fores t land and other categories of land may d is turb the 
precar ious ecological equi l ibr ium. 
The solut ion of the problem, therefore, does not l i e 
in the expansion of agr icu l tu re on the new lands use (by 
del imi t ing the area based on agrocl imatlc zones) new techno-
logy. Inputs and timely appl ica t ion of water and e f f i c i en t 
management of the so i l resources for achieving higher product-
ion per un i t area taking in to consideration of the present 
ecological s e t t i n g of the region. 
(The objective of the present study i s to del ineate 
the agrocl imatlc region based on crop combination t e c h n i ^ e 
developed by Weaver, to know the areas of dominance of irrport-
a n t crop of the reg ion . To propose a scheme for the su i tab le 
crop associa t ion for the d i f fe ren t agroclimatlc regions so 
t h a t the farmers could make an optimum use of the i r means of 
product ions . 
The study i s based on the secondry sources . The ag r i -
c u l t u r a l s ta^r ls t ics and data published by the n i rec to ra te of 
Agricul ture Office, Lucknow (U.P.) has been used. The infor-
mation about the tenperature and p rec ip i t a t i on obtained from 
Meteorological Centre, Lucknow (U.P.) and the so i l map colleci 
ed from so i l Survey Organisation, Kanpur (U.P.) have a l so beer 
used in the present s tudy. 
IX 
The crop corrblnatlon technique Q^^ 2Sd 
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propounded by Weaver has been used for the agrocllmatlc 
regionallzatlon of Uttar Pradesh. However, certain physlco-
cultural factors has also been taken into consideration while 
delimiting the agroclimatic zones of the region. 
The present work is divided into four chapters -
excluding introduction, 
Chapter-I deals with the general, physical and cultural 
setting of the study area with the emphasis on physiography, 
drainage, climate, soil, vegetation, as these are the basic 
physical factors in determining the land use and the cropp-
ing pattern of the region and also provided an account of 
various cultural attributes, e.g., land* use, cropping patterr 
crop association, irrigation, transportation and communicatlor 
agro based industry rural market centre, socio-economic condi-
tions which directly affect the spaclal pattern of cropping 
system, crop association and mechanism of land use of the 
region. 
Chapter-II presents an assessment of the work done so 
far regarding the agroclimatic regionallzatlon, the technique 
used f6r the classification and Importance of climatic factors 
in the growth of plants and its spaclal variation. In this 
Chapter, attempt has also been made to present a chronalogical 
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survey of the work done by meteoroglst, ecologlst and 
geographers. 
Chapter-Ill Is devoted to the study of research 
methodology. The quantf'.:?technique which has been used, 
propounded by Weaver, ^M /ad ) for the crop combination \J n 
region, regarding the reglonallzatlon of agrocllmatlc zone 
of Uttar Pradesh has been discussed. Further it has also been 
high lighted that the regions with homogeneous, climatic and 
physlographlcal condition form agricultural zones in macro 
form and those In micro form are the crop combination regions. 
Chapter-IV deals with the analysis of that agrocllmatlc 
reglonallzatlon of India taking Into consideration of physico-
cultural condition into fifteenth zones, each zone distinguish-
ing In its crop association and land use. An attenpt has also 
been nada to analyse the climatic homogenity of Uttar Pradesh 
and classified Into four major climatic divisions keeping in-
vlew the scheme proposed by Koeppen and Thornthwaite. Further 
each climatic zone has been critically examined in relation to 
physio cultural factors and local ecological setting of the 
region which some how or the other exert their influence on 
cropping behaviour. Therefore, for the assessment of the 
potential resources of the region and the planning for the 
development. In order to naximlse the higher production to 
sustain Increasing demand of the people and to cope with the 
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present crisis without disturbing the ecological balance of 
the region, a scheme of new classification, i.e., agroclimatic 
zones has been made based on crop combination technique and 
other local factors for the scientific land use to maximise 
higher production for sustaining the alarming growth of popu-
lation of the study area. 
In this scheme, nine agroclimatic zones have been 
proposed in the present Chapter and each zone is distinct In 
its ecological setting and crop combinations. 
C H A P T E R - I 
UTTAR ERAPESH t A GEOGRAPHICAL OITTLINE : 
Uttar Pradesh I s a land locked s t a t e , s i t u a t e d In the 
northern part of India between 23»52' N. and 31*18' N. l a t i t u d e s 
and 77»10' E. and 89<»39' E, l o n g i t u d e s . The Sta te , Uttar 
Pradesh covers an area o£ about 293, 963 s q . km. • The t o t a l 
populat ion, according to the census of 1981, i s 110,862,013 
out of which rvural population i s 90,962,898 and urban population 
i s 19 ,899 ,115 . The State i s bounlfed by Tibet and Nepal in the 
north, Hiraachal Pradesh in the north-*fest, Punjab, Delhi and 
Harayana in the west, Rajasthan in the south-west, Madhya 
Pradesh in the south and Bihar in the e a s t . The r iver Yamuna 
forms parts of the western boundry, whereas r iver Ganga form 
southern boundry and the es tern boundry i s farmed by the 
r i v e r Gandak. 
Geology t 
Uttar Pradesh forms of the Indo-Gangatic Plain, which 
l i e s between the northern Gondwana land of Peninsxilar India 
in the south and the r e c e n t l y b u i l t Himalayan chain of mountains 
in the north . The p la in extends with a maxiraam width of 400 km. 
1 . Tiwari, A .R .^  - Geography of Uttar Pradesh^ year 
1977, p . 2 . 
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and about 2,400 km. in length, the arrangement of the beds 
and the general form of the surface Is due to sedimentation. 
The gensis and nature of this depression is much 
disputed amongst the geologists. From geological and 
geodetic evidences this depression is generally regarded as 
a sag in the crust formed between the north w«rd drifting of 
Indian continent and coiqparatively soft sediment occuraulated 
in the Telhyan basin. 
On the basis of geological and geodetic evidences 
several contradictory estimates of the depth of this depression 
are made. Oldham, finds the depth of Gangetic trough 
to be 4,600 to 7,000 metres at its northern edge. 
In respect of the geological age, the alluvial deposits 
of uttar Pradesh can be classified as bhangar (Older deposits) 
occupying the higher ground and not flooded by rivers during 
the rains and Khadar (newer deposits) occupying the lower 
ground . 
The level of the bhangar generally varies from 5 to 6 
metre above the highest point and 15 to 21 metre above the 
lowest point of the river Ganga. It contain corbonate of lime 
in the form of nodules called kanXar and is characterised by 
2 . uttar Pradesh, Publishing by the Infocrration and Public 
Relations - Department, Uttar Pradesh, Lucknow, 1975, p. 3. 
patches of saline and alkaline efflorescence which Is the 
result of the gentle slope of the land and the conposltlon 
of the alluvium. The gradlant of the land at various places 
In eastern part of the state Is less than Im. per kms, during 
the rains soil nutrients are washed down to the deeper 
horlztxis of the soil. Alkaline fornatlon Is characteristically 
a dominant constituent of the old alluvium. Clay and sodium 
clay reacting with kankar nodules, generally liberate sodium 
carbonate and turned Into calcium clay. 
The Khadar occupies relatively a lower level and Is 
liable to Inundate at the time of floods. The Khadar lands 
owe their origin In bhangar lands through the erosive river 
action due to the changes In direction of the meandering 
channels of the river. The Khadar Is roost consplcous In the 
eastern half of Uttar Pradesh farming a belt of varying width 
along the bank of the Ghaghra, Ganga and Sarju. The surface 
of the Khadar along the banks of these three rivers Is narked 
by Irregular depressions marking the old courses of the rlvera. 
The Khadar Is free from 'Kanker* are reh (salts) • There are 
of course differences between the Khadar deposits of the Ganga 
and those of Ghaghara and Sarju. 
PHYSICAL DIVISIONS t 
The State of Uttar Pradesh on the basis of Its relief 
and surface drainage can be divided Into following broad 
p h y s i c a l d i v i s i o n . P i g . 1 the h i l l areas in the north along 
the Himalayas that i s nontane tractr. ,a sxibttantane t r a c t 
comprising Bhabar and Tarai, the Ganga p la in with f e r t i l e 
a l l u v i a l s o i l , and the trans - Yamuna t r a c t region ly ing to 
the south of the Ganga p l a i n . 
1 . Montane Tract : 
The ^tontane t r a c t in the extreme north comprises the 
Kumaon Divis ion and pas t of Dehradune d i s t r i c t • This region i s 
mountainnous with some very high peaks (of which Nanda Devi 
i s the h ighest , 7,817 m. The snow clade peaks g ive r i s e to 
s evera l r i v e r s which carry s i l t t o the p l a i n s rendering the 
land f e r t i l e for a g r i c u l t u r e . These r i v e r s provide a perenial 
source of I r r i g a t i o n and s i t e s for generating hydel power. 
t • Sub-Montane Tract : 
The Sub-Montane t r a c t between the Ganga and Sarda r i v e r s 
has two d i s t i n c t p o r t i o n s . Immediately below the foot h i l l s 
with a s t r i p of sand about 32 km. c a l l e d the Bhabar (means 
p o r o u s ) . A large port ion of Bhabar i s covered with f o r e s t . 
Below the Bhabar i s a wider s t r i p of land c a l l e d the Taral, a 
1 . Uttar Pradesh - 1975, Published by Information and Public 
Re la t ions Department, Uttar Pradesh, Lucknow, p . 1 . 
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danp and narshy t r a c t covered £or the most part with thick 
Jungle and t a l l g r a s s e s . 
3 . The Ganga Plain : 
The Ganga Plain i s b u i l t up of the d e t r i t u s ( a l l u v i a l 
s i l t ) from the Hlnalayas and i s traversed by the r i v e r s yamuna 
Ganga, and Ghaghara« which run almost p a r a l l e l t o each other. 
The northern l i m i t i s marked by the smooth cxirve of the subr 
montane t rac t , but on the south i t i s very Irregular as the 
rugged sxirface of the south plateau intrudes i n t o the smooth 
a l l u v i a l tract* The e n t i r e p la in s lopes general ly from north-
west to south e a s t . 
4 • Trans - Yamuna Tract : 
In the southrwest and south-eas t the two small t rac t s 
d i f f e r considerably from the p la in in topographic d e t a i l s . The 
four d i s t r i c t s (Jalaun, Banda, Hamirpxir and Jhansi) in the 
south-west form part of the central Indian plateau known as 
Bundel Khand r e g i o n . This t r a c t su f f er s from e i ther an excess 
or a de f i c i ency of r a i n f a l l . The t r a c t in the south-eas t 
confirms to the Mirzapur d i s t r i c t most of which i s v a l l e y s , 
h i l l s , ravines crags and has considerable depos i t s of 
l ime stone . 
Drainage : 
Rivers with their trlbutory system are the main channels 
of drainage of the land surface, they are at the sane time also 
the chief agents of land erosion and sculpture and main lines 
for the transport of the products of waste of the land to the 
sea* Also drainage has to accomodate to the topography of the 
place. 
In the north and north-west the State Is drained by 
the river Ganga and Yanuna and their tributaries Fig.2. 
River Yaituna Itself Is the major tributary to river Ganga, 
other tributaries to the Ganga are the Ghaghara, the Sarju, 
the Sarda, the Raptl, the Gotcatl and the Ramganga, all of 
them emerging from the Himalayas* The rivers Gomatl and 
Ghaghara are often In floods during the rainy season and cause 
serious damage of human life, livestock, and property. Ganga, 
Yamuna and Ghaghara are used for navigation for long distances 
mainly for local traffic. In the south-west the drainage Is 
through the rivers Chant>al, Slndh^ Betwa, Ken and Sone all of 
which join the Ganga or Its tributaries. The Himalayan rivers 
are more active than those coming from the Vindhyan range in 
filling up the great plain with silt and they also provide more 
Important source of irrigation and power since the have 
perennial supplies of water from monsoon rainfall supplemented 
by snow melts. 
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The Ganga : 
The Ganga basin vrlth a drainage area of nearly 8, 61, 400 
sq. in India covers slightly more than %th of its total 
geographical area and is the biggest river basin in the 
country, stretching from uttar Kashi district of U.P,, it 
covers the whole of Uttar Pradesh* The fertility of the 
Ganga plains in U.P. has been mainly due to the fine alluvium 
deposited by rivers. The nain rainy season of the basin is 
from June to ^ eptensber and accounts for 80 - 85 per cent of 
the annual rainfall. The basin is so vast that the flood 
problem can be dealt with under various sub basins as follows -
The Yamuna : 
The Yamuna basin extends over an area of 2,26,755 s q . 
km. I t a l s o covers large area of U.P. bes ides other S t a t e s . 
The shape of the basin i s i r r i g u l a r . The inportant towns ,s i tuated 
on the bank of the r i y e r a r e Deii5i»Mathura,Agra,Etwah & Allahabad. 
The most inportant tr ibutary of the Yamuna i s the 
Chambal, The other t r i b u t a r i e s are the Hindon, the Sindh, the 
Betwa, the Dhasan and the Ken. The f lood problem i s the basin 
i s not severe but s t i l l i t sub murges areas in U.P. the d i s t r i c t 
a f f e c t e d by f loods in U.P. are Saharanpur, Muzaffarnagar, Meerut, 
Bulandshahr, Banda and .Allahabad. 
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The Ghaghara ; 
The Ghaghara basin has a t o t a l catchment 1,27,950 sq^cm, 
of which the eurea ly ing in India i s 57,647 km, the r e s t being 
i n Nepal. The r iver brings large quant i t i e s of s i l t dxiring 
f l o o d s and depos i t s the same in i t s bed due t o the poor bed 
s lope and t h i s r e s u l t s in the tendency t o meander and conse-
quent innudation of vast areas* The e n t i r e area on the r i g h t 
of the Ghaghara in the Azamgarh and B a l l i a d i s t r i c t s i s l i a b l e 
t o innudation from f l o o d s . 
The Ramganga t 
The Ramganga basin extends over an area of 32,493 sq . 
km. The basin r e c e i v e s most of i t s r a i n f a l l dxoring south-west 
monsoon season from June to September* The Ramganga has a 
s h i f t i n g and uncertain covirse in the Sarda, the Rapti and 
the l i t t l e Gandak. During the f loods the r iver over lows i t s 
banks opening out new channels and destroys the f e r t i l i t y of 
the land by deposi t ing coarse sand on i t . The a f f ec t ed d i s t inc -
t s are Bijnor, Moradabad, B a r e i l l y , Badaun, Shahjahanpur, 
Herdoi, and Farukhabad. 
The Gomti ; 
The Gomti basin covers an area of 30,433 sq. km. and 
lies entirely in the State of Uttar Pradesh. It is roughly 
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rectangular in shape. The bas in i s f l a t with a gradual 
s l o p e from north-west to s o u t h - e a s t . The irportant t r i b u t a r i e s 
are the Khah, the Ganga, the A r i l , the Kosi and the S a l . The 
important towns s i t u a t e d on the banks of the r iver Gorati are 
Lucknowr Sultanpur and Jaunpur. 
Climate : 
Uttar Pradesh conprises only a small part of the 
sub-cont inent of India . I t s c l imate can be understood be t ter 
i n the context of wind c i r c u l a t i n g systems prevalent in India 
and adjacent areas . 
Broadly, India l i e s in the reg ines of two great a i r 
cxirrent systems of summer and winter months known as summer 
winter monsoons on south-west and north-eas t monsoons. The 
n o r t h - e a s t monsoon extends from Novenber to middle of June. 
While the south-eas t monsoon extends from mid June to October 
and correspons with the rainy season. On the bas i s of the 
ten5>erature and the p r e c i p i t a t i o n , the whole year i s d i v i s i b l e 
in to three d i s t i n c t seasons . 
( i ) The co ld weather season (Nov. t o Feb. ) , 
( i i ) The hot weather season (March to mid June), and 
( i i i ) The season of ra ins (mid June t o October). 
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The Cold Weather Season : 
During the month o£ Movenber a high pressure b e l t 
extends from north western India and covers the whole o£ the 
Ganga v a l l e y . The preva i l ing d irec t ion of the winds I s from 
west to e a s t . The mean minimum tenperature In the month of 
Novent>er a t the D i s t r i c t s Roorkee^ Allgarh, Bare l l ly , Allahabad 
and Bahralch ranges between 5* and 10»C» but the mean maximum 
terrperature a t these d i s t r i c t s ranges between 29* and 33»C. 
The month of January I s the c o l d e s t month of the year and 
records lowest tenperature condi t ions acconpedlned by mist and 
fog known as Kohra. The co ld weather depressions are some 
times acconpanles by h a l l s storms which cause considerable 
damage to the crop. P ig . 3 The t o t a l r a i n f a l l var ies from 
157 mm at Dehra Dun to 180 mm., a t Nalnl Tal In the north-west 
and north t o 50 mm. and 43 ram. a t Lucknow and Sultanpur r e s p e c t -
i v e l y In the centre/ and 52 mm* and 54 ram-at Jhansl and Allahabad 
In the south, 38 mm'at Deorla In the east*. 
The Hot Weather Season : 
The months of March, Apri l , May and the f i r s t - half 
of June c o n s t i t u t e the remaining hal f of the dry monsoon. In 
March, the tenperature sharply r i s e and pressure f a l l . In 
t h i s month the mean monthly tenperature a t Roorkee, Allgarh, 
B a r e l l l y , Jhansl , Allahabad, Gorakhpur and Bahralch ranges 
between 34« and 39»C, %«hlle the mean minimum tenperature 
13 
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ranges bet%«een 7.5* and 12,5*C. In the month of May the 
temperature increase. The relative humidity In March at 
these districts varies from a maxlraam of 64?^  of Roorkee to 
a minimum of 47 percentage at Allahabad^ while In May It 
goes as low as 35 percent. The month of May and half of June 
Is the period Intanse hot dry west winds, locally known as 
Loo. The occurrence of dust storms locally known as andhl 
forms a significant feature of the season. The total average 
rainfall In hot weather season Is snAll* It ranges from 
100 mm at the northern districts of the State to 20 mm at 
some of the districts In the extreme south west (Fig. 4). The 
amount of rainfall decreases from east to west. 
The Season of General Rains (Mid June to October) : 
with the burst of the monsoon that normally starts 
from the middle of June and lasts till October a complete 
change in the weather is brought about with the Immediate fall 
in the tenperature and upward trend in humidity. Rainfall 
alternates with rainless gaps of a day on two in the months 
of July and August, and these are the rainiest months of 
the year as they receive more than 50 per cent of the total 
rainfall, (Pig. 5 and 6) , 
In the month of Septerrber the rains normally Slaken 
and the rainless Intervals become longer and the day 
15 
\ . 
•N. 
IOC 
60 
Muzaffornago 
All garh 
J50 
20 
UTTAR PRADESH 
RAINFALL IN SUMMER MONTHS 
(IN MILLIMETRES) 
MARCH-MAY 
Farrukhob 
2 8-k 
Konpur 
2V9 
Homirpur 
22.3 
AUohabac 
22.U 
Ghazipur 
'•0 
30 
^0 g kO 80 120 
' "KILOMETRES 
FIG. 
15 
UTTAR PRADESH 
AVERA&E ANNUAL RAINFALL 
N MtLrMETRES 
over 2000 
JUD "00-1200 
SlOOO-1100 
mm 900-1000 
BaOO-900 
nU] 800-900 
IS]700-600 
(23 600-700 
|-.'.')ljt$tthon6on 
KILOMETRES 
FIG.— 5 
16 
, MM 
UTTAR PRADESH 
AVERAGE MONTHLY RAINFALL 
100 
ttO 0 t«0 flO 120 
' KILOMETRES ' 
FIG.— 6 
17 
t en^era tu re var ies High humidity and cloudy weather make the 
hea t i n t e r e a b l e . 
October i s the mcxnth of r e t r e a t i n g monsoon but the 
mean maximum temperature remains as high as in Septentoer. 
Ra infa l l through l i t t l e ^ i s useful for the r ab i crops and 
for the maturity of l a t e r i c e . Rainfa l l in the months of 
June and Septerrber i s i r r i g u l a r affect ing the ag r i cu l tu ra l 
p r a c t i c e s of Kharif and rab i seasons. 
V a r i a b i l i t y of Rainfa l l : 
Comparison of average annual r a i n f a l l and the mean 
annual v a r i a b i l i t y revea l s t h a t in the north-western and 
western pa r t s of the S ta te , where the d i s t r i bu t ion of r a i n f a l l 
i s l e s s , has proport ionately higher tendency of deviation 
from the mean than the southern and nor th-eastern pa r t s where 
r a i n f a l l i s r e l a t i v e l y high (Pig . 7) • 
SoljL : 
"Soil cons t i tu t e s the na tura l medium which supports 
the growth of p lan ts on the e a r t h ' s sxirface" • On the bas i s 
1 . Tiwarl, A.R,, "Geography of Uttar Pradesh", National Book 
Trust , New Delhi, 1971, p , 12. 
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of geological and pedogenlc characters, the soils of Uttar 
Pradesh has been classified In to seven categories (Pig. 8) . 
1 . Hill Soils : 
These s o i l s are found In the northern montane t r a c t 
and cover 14.33% area of the S ta te Including h i l l s of Kumaon 
and Garhwal. The span of h i l l s o i l s I s extended Into the 
e i g h t h i l l y d i s t r i c t s namely, Almora, ChamOll, Garhwal, 
N a l n l t a l , Plthoragarh, Uttar Kashl, Dehradun. The f e r t i l i t y 
S t a t e s of these s o i l s , the d i s t r i c t s of Uttar Kashl, Chamoll 
and Paurl Garhwal have a fa ir proportion of the a c i d i c s o i l s . 
The content I s medium In the d i s t r i c t s of Chamoll, Paurl -
Garhwal, Almora and Plthoragarh and low In the remaining 
d i s t r i c t s . The d i s t r i b u t i o n of potash I s found In Tehrl -
Garhwal, Dehradun and Uttar Kashl, The organic carbon I s f a i r l y 
we l l d i s t r ibuted In Uttar Kashl, Tehrl - Garhwal, Plthoragarh 
and Dehra Dun, 
2 . Bhabar S o i l s j 
The narrow s t r i p In the foo t h i l l s of o u t - s k l r t s of 
Himalayas extending from e a s t to west Including the d i s t r i c t s 
of Dehra Dun, Saharanpur, Bljnor, Garhwal and Naln l ta l and 
accounting for nearly 2% of the S t a t e ' s t o t a l area are chara-
c t e r i s e d by typ ica l bhabar s o i l s . These s o i l s are dark in 
colour and moderately a lka l ine In r e a c t i o n . The s o i l s posses 
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rich plant nutrients but are not productive owing to acute 
scarcity of moisture. These soils support only inferior 
crops which nature early with less water requirement. 
3 . Tarai S o i l s : 
In the inunedlate neighbourhood of bhabar s o i l s l i e s 
the b e l t s , of tara i s o i l s , below the Himalayas, s t a r t i n g from 
Dehra Dun in the north-west t o th« extreme north eastern 
d i s t r i c t of Deoria, covering an area of 1.68 mi l l ion hactares 
(5.73%)• Tarai t r a c t can be sub-divided i n t o two d i s t i n c t 
d i f f e r e n t systems -
( i ) north - western tara i , i . e . , D e h r a Dun, to Kherl d i s t r i c t s 
( i i ) north - eastern l . e . ^ Bahraich to Deoria d i s t r i c t s . 
The s o i l in tara i t r a c t have general ly a normal 
reac t ion and s a l t content . The phosphorus content of the 
s o i l s i s low in the d i s t r i c t s of Saharanpur, Kherl, and Gonda, 
in case of Potash, Saharanpur stands f i r s t but the f io i l s in 
Bi jnor , Gonda, Bast i and Deoria d i s t r i c t s vary from low to 
medium potash content . 
4 . Bundel Khand S o i l s : 
The areas on the south-west of the r iver Yamuna are 
under Bundel Khand s o i l s , they are e n t i r e l y d i f f erent from 
the s o i l s of the s t a t e as a whole and non-a l luv ia l in nature. 
2 ^ 
S o i l s of t h i s area accovmts for 10.85% of the S t a t e ' s land 
and Include the d i s t r i c t s of Jhansl , Jalaun, Hamirpur, and 
Banda. These s o i l s have the i r or ig in in Vindhyan rocks of 
the Deccan trap. 
On the bas i s of the ir colour, texture , parent material 
and crop adoptabi l i ty , the s o i l of t h i s t r a c t are broadly sub-
div ided i n t o four d i s t i n c t t y p e s . These named are -
1 . Bundel Khand grained reddish brown. 
1 1 . Bundel Khand coarse grained grey to greyish brown and 
i l l . Bundelkhand c layey loam, ana 
I v . Bundel Khand c layey black s o i l s . 
The s o i l s of the area have general ly normal react ion 
with fa ir so luble s a l t content . In re spec t of phosphorus, 
potash and organic carbon cons i s t ed in the s o i l s are predominant 
5 . Vlndhvan S o i l s : 
These s o i l s are found in the south of the r iver Ganga 
and are res idual in o r i g i n . These extend over the d i s t r i c t s 
of Mlrzapur, Varanasl and AHahabad, and share an area not 
exceeding more than 5% of theSt^tr ' s t o t a l area . Topographi-
c a l l y these s o i l s are sub-divided as fo l lows -
1 . Vindhyan uplands 
1 1 . Vindhyan f l a t s , and 
i l l . Vindhyan low lands . 
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The Vlndhyan upland soils occupy higher ground and 
are alluvial in natture. These soils, are dark brown in colour 
and gravelly to sand loam in texture* They are poor in plant 
nutrients* They are loam to clay loam in texture and have 
improved fertility status. The soils of Vindhyan low lands 
are alluvial in character and are considered most fertile. 
6* Aravalli Soils : 
The distribution of the soil is not predominanted in 
the State. It is confined to the south-western part of Agra 
district, i*e* in Khair and Kirali Tehsil, which constitutes 
only 0*21% of the total area of the State. The soil contains 
coarse sand gravel or some patches of loamy sands. The soil 
supports only pulses such as Arhar. 
7. Alluvial Soil : 
Alluvial soil covers about 61,78% of the total area in 
the State. Thesse soil occupy the central, eastern, western 
and the southern portion of the State. These soils have develop-
ed from the alluvium deposited by the rivers Ganga and Yamuna 
and their tributaries mainly the Ghaghara, the Gandak, the 
Gomati and the Ramganga. 
The fertility status of the soils in alluvial tract has 
a normal pH value,.in the districts of northern region with 
the single exception of Bijnor district where it is slightly 
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acidic. All the districts are free from salinity with normal 
salt content. Phosphorus, potash and organic carbon content 
are low in all district. In the western districts, the soils 
2 
are generally alkaline . 
Nattural Vegetation : 
Forest play a very vital role in the economy of the 
State* Forest are an inportant source of fuel and raw 
materials, such as timber, bamboos, lac, gum, kattha etc., 
and also help in the conservation of soil fertility. Forest 
also protect hilly areas against excessive soil erosion and 
the plains against desiccation and erosion caused by wind. 
Forest cover an area of 5132887 hectare of the State, 
making up about 17.48% of its total area. The distribution 
of forests in U.P, is not only very uneven but its quality is 
poor. At present, 47% of the hilly area and only 3% of the 
plains is forested. Forests and their resotirces are for 
removed from the lines of communication. 
Density and distribution of forests in uttar Pradesh, 
that the northern hilly area is much more heavily forested 
with a larger percentage of the forest area to the total 
area than the southern uplands where the density is very low. 
2. Mohd. Shafl - Agricultural Productivity and Regional 
Imbalances U.P.> New Delhi, 1984, pp. 25-34. 
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I t i s a very s i g n i f i c a n t f a c t tha t of the 57 d i s t r i c t s in 
the S t a t e , as many as 35 as without f o r e s t s and in the renain-
ing 22, the d i s t r ibut ion i s not only haphazard but a l s o un-
economic. The f o r e s t s of the State can be divided in to the 
fo l lowing categor ies -
1 . The Alpine Scrub and Low Forests 
1 1 . The Himalayan Dry Tenperate Forests 
i l l . The Himalayan Moist Tenperate Forests 
I v . The Himalayan Sub-tropical Pine Forests 
V. The Tropical Moist Deciduous Forests 
v i . The Tropical Dry Deciduous Forests 
v i l . The Tropical Thron Forests 
Agr icul ture : 
Agriculture i s the most inportant and dominant a c t i v i t y 
of the economy of Uttar Pradesh for as much as 76% of the S ta tes 
t o t a l population i s dependent upon i t , and i t s a l l i e d occupat-
i o n s . The State enjoys cer ta in spec ia l c l imate and physical 
advantages for the development of agricultiure, the f e r t i l i t y 
of the thick a l l u v i a l s o i l of the Ganga - Yaouna t r a c t and 
adequate r a i n f a l l , through not d i s t r ibuted a l l the year round 
and the network of canals and other means of I rr iga t ion have 
1 . Techno-Economic Survey of Uttar Pradesh, pp. 68-69 
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combined to make t h i s State a very f e r t i l e region of the 
1 
country , 
The pattern of land use in a place ind ica tes the great 
in f luence and control of environmental f a c t o r s . 
Land u t i l i z a t i o n in Uttar Pradesh - 1985-86 : 
Geographical area 
Forest 
Usar and uncult ivable land 
Land put t o non-agricultural use 
Culturable waste 
Permanent pastures and grass lands 
Land under miscellaneous t ree s 
crops and groves 
Current fa l low 
Other fal low lands 
Net sown area 
Area sown more than once 
Grass c u l t i v a t e d area 
Area in hectares 
- 29819072 
- 5132887 
- 1099748 
- 2392128 
- 1115468 
- 351796 
- 550620 
- 1094495 
- 838200 
- 17243730 
- 8045959 
- 25289689^ 
1 . Techno Economic Survey of Uttar Pradesh, N.C.A.F.R., 
New Delhi, 1965, p . 8 . 
2 . Source : S t a t i s t i c a l Diary, Uttar Pradesh State Planning 
I n s t i t u t e , Economics and S t a t i s t i c s Divis ion, U.P, Lucknow 
1985, p . 118. 
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Cyppplng Pattern and Yield : 
The cropping pattern Is not only varied but also very 
complex, and it requires a detailed study of the various 
types of information about different crops. In Uttar Pradesh, 
the lower value per«-acre crops which are generally food crops, 
are grown on a larger area than the higher value per-acre 
commercial crops . 
An attenpt has been made to study the cropping pattern 
in the State with the help of selected crops grown widely in 
different parts of uttar Pradesh. The pattern of eight crops, 
both cereals and non cereals were studied. 
1, Rice : 
Rice cultivation is in practice adl over the State. 
However, the eastern part of the State covers large percentage 
of the area under rice cultivation. 
In uttar Pradesh nearly 21% of the total cultivated 
area is devoted to the cultivation of rice. Rice gro%^ best 
on clayey loams to clays that turn into soft mud, when 
puddled, and developed crucks on drying. It can also be 
cultivated on danp alluvial soils, light soils, gravelly. 
1. Techno Economics Survey of Uttar Pradesh, N.C.A.E.R., 
New Delhi, 1965, p. 20. 
28 
shallow soils, soils with a relatively high time or alkali 
content boggy soils, highlands and lowlands subject to 
flooding. 
High temperature and high humidity are the twin basic 
requirements for the growth of rice since rice is a semi-
aquatic plant, the dominant limiting factor is the adequate 
supply of water. Rice requires a tenpeTatxire range 18»-20«'C 
during the growing season and a temp, range of 25»-27»C at 
ripening time. It thrives best in regions having 100 - 200 cm 
of annual rainfall. 
2. Wh^at : 
Wheat is one of the most important food grains for 
millions of people in India. It is a dominant crop in Uttar 
Pradesh. In u.p. nearly 40% of the total cultivated area is 
devoted to the cultivation of wheat. Wheat requires well-
drainAd loams and clay loams. 
Wheat grown on a wide variety of soils but well -
drained loams and clay soils are the best for it. The best 
wheat producing region is the Indo-'^ angetic plain, where 
winter is coel and the crop can grow for a period of five to 
six months. Although it is grown under a great variety of 
climatic conditions it grows most successfully in a cool 
moist climate although a warm dry climate is favourable for 
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the ripening, of the crop* The sunnier temperatures should 
range between 21• and 26*C and the winter tenperatures 
between 10* and 15$C. The r a i n f a l l In the wheat growing 
areas ranges from 12.5 to 100 cm. 
3 . Suaercane ; 
uttar Pradesh i s the main sugar cane producing region 
In India . I t covers about 14.90 lakh hectares in the State , 
I . e . , 52.06% of the t o t a l cropped area vmder cane in the 
country . The State produces 42,55% of the t o t a l quantity 
of cane in the country. In uttar Pradesh, i t i s c u l t i v a t e d 
l a r g e l y on the loams and c lay loams of the Gangetlc and other 
a l luv iums . Tenperature above 50»C arres t p lant growth and 
below - 20'*C i t s growth slows down markedly and severe f ros t 
proves f a t a l . The crop does b^st in t r o p i c a l reg ions , having 
a r a i n f a l l of 750 t o 1200 mm. I t can a l s o be grown in sub-
t r o p i c a l areas having a r e l a t i v e l y high r a i n f a l l . In t h i s 
S t a t e , p lant ing i s usual ly done with the advent of the warm 
weather a f t er the co ld season. February i s the bes t time for 
p lant ing in t h i s S t a t e . I rr iga t ion i s a l s o necessary for t h i s 
crop . 
4 . Malzg : 
Maize is essentially a rich - land crop. It grows 
best on fertile, well drained loamy soils that are neither too 
Handbook of Agriculture, 1985-86, pp. 150 
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l i g h t . Maize i s e s s e n t i a l l y a warm-season crop, and in 
area of mild cl imate i t can be grown throughout the year . 
In areas ge t t ing about 75 cm, of r a i n f a l l annually. The 
sowing takes place between mid June and mid July and harvest -
ing s t a r t s by the end of Septenober and continues up-to November 
Uttar Pradesh covers 12.162 lakh hectares which from 
about 21,46?^ of the t o t a l cropped area under maize in the 
country . 
5 . Barley : 
Barley is the staple food for a large part of the 
poorer section of the population in northern India. In 
uttar Pradesh, 2,86% of the total cultivation area is devoted 
to the cultivation of rice. Generally, it is grown on light 
soils, although well drained, medium loams of fair fertility 
and even texture are most suitable for its growth. Barley 
grows well in areas where the tenperature varies for three 
months from lo» to 15»C. Climate plays a dominant role in 
Barley production. 
6 . Potatoes : 
Potato i s grown as a pure crop, and in general two 
crops , an ear ly and a l a t e one are grown. The early crop 
i s sown about February to March and harvested about June-July 
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The l a t e crop I s sown about Septeirber and harvested about 
December to January, potato grows b e s t on heavy s o i l s , c lays , 
grey and red s o i l s . The potato crop needs a hot and humid 
c l i m a t e . 
7 . Oil Seeds : 
Sesamum and ground nut are the most inportant oil 
seeds. Ground nut is one of the chief sources of vegetable 
oil, extensively used for cooking purpose and also for the 
manufacture of hydrogenated oil (Vanaspati), soap and toilet 
requirements. The crops thrive best on sandy loam and well 
drained black soils* Sesamum thrives best where the temp, in 
the warmer months is 20*>C or above. It is grown as a rain-
fed crop in tracts where rainfall in the crop season is more 
than 50 cm. Groundnut can be grown in area having a rainfall 
between 20" and 50" per annum for both crops. Uttar Pradesh 
is the largest prodducer of oil seeds in the country. The 
main oil seeds producing districts are Hamirpur, Badaun, Agra, 
Bareilly, Lakhlmpur, Sltapur, Kanpur and Mlrzapur. 
8 . Pyi^??? : 
Uttar Pradesh covers 31,59 lakh hactares which from 
about 13.26% of the t o t a l cropped area under maize in the 
country . 
I t can be grown in areas of lower r a i n f a l l . The sowing 
per iod s t a r t s In Ju ly and i t s harvest ing commences In March 
or A p r i l . Pulses are produced in almost every pa r t of the 
S t a t e but l a rges t concentration of t h i s crop i s found in the 
south-western p a r t of U.P. because of the favourable c l imat ic 
cond i t ions . 
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C H A P T E R -II 
REVIEW OF THE WCRK DONE : 
The physical, socio-economic and cultxiral factors of 
Uttar Pradesh basically determine the cropping patterns and 
level of economic development. These factors clearly reveal 
that there is a variation in the relief, drainage, soil, 
rainfall, temperature, water resources, scoio-economlc deve-
lopments, demographic and cultural patterns of the State. With 
the result agricultural land scape of the study area has 
regional diversities at the micro level. It possesses variation 
in farming practices and there Is a visible gap between the 
eastern and western parts of Uttar Pradesh. The existing dis-
parities may be removed if the agroclimatic studies are made at 
the micro-level for the regional planning of the area. 
A review of various techniques and method that have been 
applied for the agrocllmatelizatlon are described as follows : 
Von Thunen, J.H. (1926) - suggested the normative technique of 
locating agricultural land use zones. The technique make use of 
only one factor, namely cost of transportation which influences 
land rent, intensity of land use, and location of agricultural 
activity to be pracitised by the farmers . 
1, von Thunen, J.H., Per Isollerle Staat in Bezeihna auf Land 
wlrtschaft and National Okonomic Part-I, Rostock, collected 
Edition, Parts- I. II and III. 1876. Berlin. 
34 
Baker, Oliver E . (1925) - defined and del imited the boundry of 
a g r i c u l t u r a l regions by r e l y i n g sably on observations and 
2 p r a c t i c a l experience . 
Walbel, Leo, (1933) - worked out h i s agr icu l tura l formation 
incorporat ing the ent i re region of human forces and in s o c i a l , 
,3 
economic and cu l tura l , 
Whitt lesey, D.S. (1936) - wor)ced out I t s major agr icul tural 
reg ions of the world on the bas i s of two s e t s of c r i t e r i a , 
namely (1) the combination of environmental condit ion, 
(11) the connblnation of human circumstances . Dayal, P. 1950, 
d iv ided Bihar in four agr icu l tura l regions on the bas i s of 
phys io - eco log i ca l condit ions and cropping patterns , 
papadakls, J , , (1952) - devised a system for c l a s s i f i c a t i o n 
of agrocl irratic regions which I s based on (1) the amount of 
heat ava i lab le in the growing season, (11) water need and 
a v a i l a b i l i t y and (111) winter hardiness . 
2 . Baker, Oliver, F.,, The Potent ia l supply of Wheat. Economic 
GeocgaphY, v o l . I , 1925, pp. 31-35. 
3 . v^ibel , Leo - Problems der Land Wlrtschaft geographic 
(Sreslau 1933), pp. 8 - 1 1 . 
4 . Whittlesey, D.S, - Major agr icu l tura l Regions of the Earth, 
A.A.A.G.I . , v o l . 26 (1936), p . 210. 
5 . Dayal, P. "Agricultural Regions of Bihar, Indian, 
Geographical Journal, v o l . 25, (3 and 4) , 1950. 
6 . Papadakls, j . , ^Agricultural Geocraphy of the World". 
Buenas Aires , 1952. 
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weaver, John C. (1954) - delineated viable agricultural regions 
on the basis of production of crops or raising of live stock 
or both In cont>lnatlon. In an area with the help of statlstl-
7 
cal technique . 
Vlsher, S.S., (1955) - Used seven criteria to determine the 
suitability of world regions for crop raising namely, 
(a) average topographic suitability^(11) average soil quality, 
(111) average warmth adequacy^ (Iv) average ppt. adecuacv 
(v) suitability of ppt, time distribution,(vl) weather depen-
g 
dabllity and,(vil) accessibility to market . 
Randhawa, M.S. (1958) - divided India in 5 macro-agricultural 
regions and 26 sub regions, by taking in to account the c r i t e r i a 
of r a i n f a l l , temp, a l t i t u d e , l a t i t u d e , natural vegetation, 
9 
s o i l , crop l ivestock e t c . 
Thran, P. and S. Broekhulzen, (1965) - Applied the c r i t e r i a 
of (a) annual r a i n f a l l (b) annual temp, (c) temp, of the 
warmest month^(d) temp, of the coldes t montl\ and (e) speci f ic 
charac te rs of temp, and r a i n f a l l , for demarcating agro-cl lmatlc 
10 regions . 
7, Weaver, John ^,, 1954, Crop combination regions in the Middle 
West, The Geographical tieview# vo l . 44, pp, 175-200. 
8 , Vlsher, S.S. & Comparative Agricul ture Potent ia ls of the 
World Regions, Econ. Geoq., No. 31, 1955, pp. 82-86. 
9, Randhawa, M.S., 'Agricul ture and animal Husbandry in Ind ia ' , 
Indian Cpunsil of Agr icul tura l Re5earch,New Delhi, 1958, pp . 37-' 
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Singh, L.R.,(1966J- divided Uttar Pradesh into 4 agricultural 
zones and further sub-divided them into second crop associat-
ion region on the basis modified Weaber Method by considering 
the relative land occupancy strength of the various crops 
Amani, K.Z., (1966) - analysed the variability of rainfall in 
central Ganga Yamuna Doeb, viz., Aiig^rh, Etah and Mainpur. 
The analysis shows that the rainfall In the central doeb is 
more variable In those months when It Is needed most« leading 
12 to uncertainties in agricultural operations • 
Papadakis, J. (1966) - used winter severity, summer warmth, 
seasonal distribution and availability of moisture as a 
criteria for climatic classification. Later he introduced 
(1975) the concept of monthly climate. This classification is 
13 
based on thermic and hydric indices 
Selianinov*s, (1968) - Like Visher, his classification is 
based upon two stages. After establishing broad regions on 
certain criteria, he divided the zones Into agrocllmatlc regions 
11. Singh, L.R., 'Crop-combination Regions of Uttar Pradesh', 
Transactions of the Indian Cpunsll of Geographers, VQfi:3,1966. 
12. Atnani, K.7.., Variability of Rainfall in relation to 
Agriculture in the Central Ganga-Yamuna Doeb, The Geographer, 
vol. 13, 1966, pp. 35-47. 
13. papadakls, J., 'Climates of the World and their Agricul-
tural Potential, Buenos ^ ires, 1966. 
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on the basis of annual soil moisture regime, spring reserve 
14 
of moisture, type of rainfall, evoporation and drainage 
Sen Gupta, p., (1968) - believed that classification of 
agricultural regions has to be preceded by physical 
regionailzatlon of the country. He divided India into 4 
agricultural zones, taking in account the homogenety of 
climatic conditions. These nacro agricultural regions were 
further sub divided in 13 meso agricultural regions - the 
physical division of the zone, and 60 micro agricultviral 
15 
regions - the crop cotrbination region . 
Kulkarnl, G.S. et. al. (1968) - Attenpted agricultural 
regionailzatlon of Maharastra, taking into consideration 9 
indicators l.e.^-
1. Percaplta value of agriculture out. 
2. Per rural capita value of agricultural output 
3. Per acre value of agricultural output 
4. Area under cash crops/area under food crops 
5. Irrigated area/unirrlgated area 
6. Net sown are/total net area sown 
7. Nurrber of iron ploughs/No. of wooden ploughs 
14. Selianlnov's, 'World Trends in ^ grocllmatlc Surveys' 
Proceedings of the Reading Symposium on Agroclimatoloqical 
Methods, UNESCO, Paris, 1968, pp. 211-21. 
15. Sen Gupta, P., "Agricultural Regionailzatlon of India", 
Census of India, Monograph Series, vol. 1,1968, pp. 37-75. 
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8 . No. Of t r a c t o r s / c u l t i v a t e d area 
16 
9 . No. of milch c a t t l e / t o t a l population . 
Hargreaves, G.H. (1971) - Moisture a v a i l a b i l i t y index (MM) 
17 
was used as a c r i t e r i a for c l a s s i f i c a t i o n of c l imate 
Subrahmanyam, V.P. and Satty* C.V.S. (1971) - examined the 
water potent ia l of the semi-arid region of south India . He 
a n a l y s i s c l e a r l y ind icate the c l lmato log ica l factors respon-
s i b l e for the observed moisture c h a r a c t e r i s t i c , as well as 
the periods , durations and amounts of water surplus and water 
d e f i c i e n c y 
Anonymons, (1972) - has emphasized that the study of hydrology 
N a i n i t a l Taral i s more imp. than the study of land. A study 
of c l imate and s o i l s have been undertaken as these are one 
of the deciding fac tors of natural f e r t i l i t y of the s o i l . 
The s o i l was divided in 5 groups. Amongs the c l imat i c var iables 
1 6 . KuDcarni, G.S., e t . a l , , "Agricultural Regional izat ion of 
Maharastra A Multivariate Ajproach", in Applied Geography 
ed i ted by L.R. Singh, National Geographical Soc ie ty of 
India, Varanasi, 1968,"pp. 189-206. 
1 7 . Hargreavps, G.H., p r e c i p i t a t i o n dependabil i ty and potent ia l 
for Agricultviral Production in North East Braz i l , EMBRAPA 
and Utah State University , Pxibllcatlon No. 75,1971, D-158. 
1 8 . Subrahmanyam, V.P. and Sastry C.V.S., A cl imate Appraisal 
of the Ground Water p o t e n t i a l of the semi-arid region of 
south India,. The Geographical Review of India. vol.XXXlII, 
No. 2, June 1971, pp. 81-87 . 
3S 
the study of rainfall, soil, temp., relative humidity, 
evaporation, wind velocity, sunshine hours and abnormal 
19 
features have been taken into accounts 
Krishnan, A. (1972) - examined some of the climatic factors 
affecting crop production in western Rajasthan. A map of 
water deficiency period of.this region was prepared and also 
the consunptlve use of water in different fortnights was also 
20 
calculated . 
Krishnan, A. (1972) - Found rodisture'deficiency in .the critical 
periods during growing seasons of the crop as a minor different 
to peak yields. The study high lighted the ways for utilizing 
climatologlcal water budgeting method for determining actual 
evapptransplration, water deficiency and water surplus during 
different months taking into account climatic and soil 
factors . 
19. Ananymons, The climate and soils of Nainital Tarai and its 
fertilizers problems. Proceedings of the Symposium on 
cropping patterns in India. ICAR, New Delhi, 1972,pp.459-66 
20. Krishnan, A., 'Climatic Approach to Cropping Pattern 
Adaptability in western Rajasthan, Proceedings of the 
Symposium on Cropping Patterns in India, ICAR, New Delhi, 
1972, pp. 165-171. 
21. Krishnan, A,, Climatologlcal water Balance Approach for 
Better crop scheduling and Irrigation Planning in India 
Proceedings of the Symposium on cropping pattern in India,> 
ICAR, New Delhi, 197i, pp. 192-197. 
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padmonabhamurty, B . , ( 1 9 7 2 ) - ana lysed c l i m a t o l o g i c a l data of 
mean a i r t e i tp , , mean dew p o i n t , and r a i n f a l l . Actual and 
S a t u r a t i o n humidity mixing r a t i o s were draught from the 
Tephlgram u t i l i z i n g mean dew p o i n t and mean a i r t e n p . The 
method used In t h i s s tudy i s P » • '^'•E '^f— x 100 . 
E (rs-ra) 
Ramdash, L,A.,(1972)- discussed climatic factors like 
monsoon rainfall, occurrance of draught, floods effecting 
cropping pattern. It was pointed out in this paper that 
even a sub-normal seasonal rainfall, if well distributed may 
produce a good year. He recommended for giving due regard 
to the climatic condition for wise planning of cropping 
23 patterns . 
Sahasrabudhe, K.R., (1972) « d iv ided Maharastra i n t o 9 agro-
c l i m a t i c zones on the b a s i s of fo l lowing paramet res , (1) The 
n a t u r e of s o i l s , (2) Predominant c ropping , (3) Major n a t u r a l 
v e g e t a t i o n , (4) Hypsometric s i t u a t i o n s , (5) Tota l annual 
r a i n f a l l , (6) Monthly d i s t r i b u t i o n p a t t e r n of r a i n f a l l , 
(7) Monthly c h a r t s on t h e mean d a i l y maximum and minimum 
2 2 . Padmanabhamurty, B , , An Agro -c l ima t i c Index of A r i d i t y , 
Proceedings of the Symposium on cropping p a t t e r n in India 
ICAR, New Delhi , 197i , p . 216-222. 
2 3 . Ramdas, L ^ . , Climate as a Major Deciding Factor in shaping 
the cropping p a t t e r n in Ind ia , Proceedings of the Syrrposlum 
on cropping p a t t e r n s in Ind ia , ICAR, New Delhi , 1970, 
p p . 228-2 38. 
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t emp . , mean d a i l y pe rcen t r e l a t i v e humidi ty and mean monthly 
e v a p o r a t i o n p a r a m e t r e s . Th is was under t aken t o ana lyse the 
24 
e f f e c t of c l ima te cropping p a t t e r n s 
Singh, M. (1972) - Pointed ou t t h a t c ropping p a t t e r n s depend 
l a r g e l y on s o i l , c l i m a t e , topography, i r r i g a t i o n , s o c i o -
economic c o n s i d e r a t i o n s and l o c a l c o n d i t i o n s . Ava i l ab l e 
s t o r a g e c a p a c i t y of s o i l was cons ide red the most impor tan t 
25 
a s p e c t of s o i l . In f luenc ing choice of c rops 
S r l n l v a s a n , P . S . (1972) - s t u d i e s high v a r i a b i l i t y of r a i n f a l l 
and l a r g e d i f f e r e n c e s in MRC in the S t a t e of Gu ja r a t . He found 
t h a t t he se two I n t e r a c t i n g fac to r l e d t o h igh ly v a r l g a t e d 
p a t t e r n of droughts in a g r o c l l m a t l c r e g i o n s and t h i s has r e su l -
t e d in t h e d i f f e r e n t behaviour of c rops . 
Umranl, N.K., Pharande, K .S . and Gardre, K.M, (1972) - c a r r i e d 
o u t a g r o c l l m a t o l o g l c a l s t u d i e s for d raught area of western 
Maharas t ra , wi th p a r t i c u l a r r e f e r e n c e t o s u b j e c t s l i k e r a i n f a l l 
d i s t r i b u t i o n , water a v a i l a b i l i t y p e r i o d s s o i l mois ture 
2 4 . Sahasrabudhe, K.R., C l i n a t i c Approach t o cropping p a t t e r n 
A d a p a t a b i l i t y . Agrocl lmates Zones of Maharastra S t a t e , 
Proceedings of the Symposium on cropping p a t t e r n in Ind ia 
IGAR, New Delh i , 1972, p p . 409-417. 
2 5 . Singh, M., Agroc l lmat lc and s o i l Zones, Proceedings of the 
SyrtQOsium on cropping p a t t e r n s i n Ind ia , Indian Counsll 
of A g r i c u l t u r a l Research, New Delh i , 1972, p p . 97 -101 . 
2 6 . S r l n l v a s a n , P . S , , Agrocl imatology of droughts i n Gujarat , 
Symposium on Drought i n A s i a t i c Monsoon Area, India 
Meteoro logica l D e p t t . , Poona, 1972, p . 20 . 
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moisture-extract ion patterns by d i f f e r e n t crops and use of 
27 
mulch In conserving s o l i moisture 
venkataranfiin, S . (1972) - Evaluated c l imat i c requirements of 
the crops and discussed a l l d l i t a t o l o g l c a l parametres. He 
analysed s c i e n t i f i c a l l y the s u i t a b i l i t y of various crops t o 
28 the various c l imat i c regions and i t s requirements 
Krlshnan, A. and Mukhtar Singh, (1972) - Used moisture and 
thermal ind ices along s o i l types for div iding India in to 
agroc l imat lc regions -
1 . MI = P - PET X 100/PET 
2- TI = T^x-^ "^ mm^^  . 
Banerjee, C.R., Banerjee, D.N., U972) - analysed the e x i s t i n g 
cropping pattern as well as new pattern to be taken up under 
2 7 . Umranl, N.K., Pharande, K.S. and Godre, K.M., 'Agro-
c l lmato log lca l study of drought in the s c a r c i t y zones 
western Maharastra with part icu lar references to Solapur 
D l s t t ' , Synposium on drought in A s i a t i c Monsoon Area. 
India Meteorological Deptt . , Poona, 1972, p . 2 1 . 
2 8 . Venkataraman, S . , Climatic considerat ions in cropping 
pattern. Proceedings of Svmposium on cropping In India. 
ICAR, New Delhi , 1972, p . 251-260. 
2 9 . Krlshnan, A, and Mukhtar Singh, 'So i l c l imat ic zones in 
Relat ion to cropping p a t t e r n s ' . Proceedings of the 
Symposium on cropping patterns in India, ICAR, New Delhi, 
1972, pp. 172-85. 
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irrigated and nonlrrlgated conditions 
Chakraborty, N,L,,(1972) - described physiographic and 
climatic condition in relation to existing cropping pattern. 
He held self Govt, of Nagaland responsible for Jhuming system 
of cultivation practise is State and also prevailing cropping 
pattern 
Gill, G.S. and Mavi, H.S,, (1972) - discussed existing cropping 
pattern of Uttar Pradesh on the basis of soil and agro-
climatic regions. He also noticed increasing practices of 
32 intensive farming with the help of all irap. Inputs 
ICAR, (1972) - classified each State into broad agroclimatlc 
and soil zones and also out lined various problems relating to 
the proposed cropping patterns like soil fertility, and fertili-
zer use, plant disease, water and soil management etc. 
30. Banerjee, C.R., Banerjee, D.N., Crop Patterns of Agro-
climatic Zones of West Bengal, Proceedings of Symposium 
on cropping pattern in India, ICAR, New Delhi, 1972, 
pp. 365-442. 
31. Chakraborty, N.L., Cropping pattern in Nagaland, Proceed-
inq of the Symposium on cropping patterns in India. icAR, 
New Delhi, 1972, pp. 453-458. 
32. Gill, G.S. and Mavi, H.S., Cropping patterns for Erstwhile 
P\injab State, Proceeding of the Symposium on cropping 
patterns in India, ICAR, New Delhi, 1972, PP. 333-336. 
33. Indian Council of Agricultural Research, Proceeding of the 
Symposium on cropping patternsin India. 1972. 
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jethamaiani, S.C. and Choubey, S.D., (1972) - divided the 
State of M.p. into 11 agroclimatic regions. He described each 
region taking into account the soils, rainfall, existing 
cropping pattern, existing cropping sequences, proposed 
34 
cropping pattern under Irrigated and non-irrigated conditions 
Krlshnan, A. and Singh Miokhtar (1972) - ettphasis that the 
study of its climate and soil conditions should form ground 
work for the study of cropping pattern of a region. These 
work is considered a good account of the distribution of Imp. 
35 
crops in various soil climatic zones of India 
Mandal, R.C. and Magoon, M,L., (1972) - after discussing agro-
climatic factors in relation to cropping pattern in Kerala dnd 
other tropical countries, he has analysed Inprovement over 
existing cropping pattern . 
34. Jethamaiani, S.C. and Choubey, S.D., Existing cropping 
patterns and proposed pattern to Inprove intensity and 
production in M.p., Proceeding of the Synposium on 
cropping patterns ln~ India. ICAR. New Delnl, 1972. 
pp. 418-434. 
35. Krlshnan, A, and Singh Mukhtar, soil climatic zones in 
relation to cropping patterns. Proceedings of the Symposium 
on Cropping Patterns in India. ICAR, New Delhi, 1972, 
pp. 172-185. ~~* 
36. Mandal, R.C. and Magoon,M.L. Cropping Pattern for optimum 
Production in Kerala - Role of Inber Crops, Proceedings of 
the Symposium on Cropping Patterns in India. ICAR. 
New Delhi, 1972, pp. 314-320. 
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Mehrotra, O.N., Mehrotra and Garg* R.C., (1972) - suggested 
cropping patterns for Irrigated area in different agro-
climatic regions of Uttar Pradesh. Besides study in the 
existing cropping pattern; he recommended various cropping 
37 pattern . 
Majid Hussain, (1972)- delineated the pattern of crop combinat-
ion of U.P., with the help of arbitrary choice method, the 
minimum deviation method, the maximum positive deviation 
method. He also reviewed authenticity, precision and usefulness 
^ ^ 38 
methods . 
Singh, M,, Karnani, J . T . , (1972) - be l i eved that the r i g h t 
choice of fodder depend on a knowledge of the ir eco log ica l 
requirements. After div iding India Into f i v e main agrocl imatic 
reg ions , he discussed e x i s t i n g patterns of fodders and grasses 
39 in each regions • 
37 . Mehrotra, O.N., Mehrotra and Garg, R.C. , Cropping Pattern 
f o r l l r r i g a t e d areas in ut tar Pradesh, Proceedings on the 
Symposium on cropping patterns in India, ICAR, New Delhi, 
1972, pp. 370-377. 
38 . l*©jid Hussain, Crop-combination Regions of Uttar Pradesh, 
A study in methodology. Geographical Review of India, 
v o l . XXXIV, June 1972, Calcutta, pp. 134-156, 
39. Singh, M. Karnani, J . T . , Cropping patterns with reference 
t o Forage Crops for d i f f erent agrocl imatic and s o i l s 
condi t ions . Proceedings of the Synposluro on cropping 
pat terns , in India, ICAR, New Delhi , 1972, pp. 300-313. 
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Sahu, B.N.,(1972) - d iscussed In d e t a i l c l imate and env i -
ronmental regime l . e ^ r a i n f a l l , t enp . , humidity, evaporation, 
sunshine and l i g h t and s o i l s of the r e g i o n . They divided 
40 the area Into four agrocl lmatlc zones • 
Blshonol, O.P., (1974) - divided Harayana Into 14 s o i l 
c l i m a t i c zones on the bas i s of two t i e r s t ruc ture . Isopleth 
he used the s o i l types for creat ing zones, than the further 
div ided these zones on the bas i s of moisture Index and mean 
41 t enp . I s o p l e t h . 
Yoshlno Masatoshl, M., (1974) - used r a d i a t i v e dry Index 
and Index of accumulated water for c l a s s i f i c a t i o n of agro-
c l l m a t l c regions 
ws R e l a t i v e dry Index » —^^ 
Ir 
40. Sahu, B.N., "Climatic Approach to Cropping Pattern 
Adaptability", Proceedings of the Symposium on Cropping 
Patterns In India. ICAR, New Delhi, 1972. 
41. Blshonol, O.P,, Soil Climatic Zones of Harayana In 
relation to Cropping Patterns. The Indian Journal of 
Agricultural Science, vol. 44, Nov. 1974, pp. 694-702. 
42. Yoshlno, Masatoshl, M., 'Agricultural Cllnatology In 
Japan', Agricultural Meteorology of japan in Yoshiaki 
Mlhara (ed), Univ. of Tokyo Press 1974, pp. 19-21. 
N a t i o n a l Commission on A g r i c u l t u r e , (Govt, of Ind ia , 1976) -
c l a s s i f i e d the a g r o c l i m a t i c r e g i o n s of each S t a t e of Ind ia 
on t h e b a s i s of monthly t o t a l r a i n f a l l and eva lua t ed t h e 
43 
r e l a t i o n s h i p between t h e p a t t e r n of r a i n f a l l and a g r i c u l t u r e 
Duggal, S .L. and Daya Ram, (1978) • c l a s s i f i e d India in 8 
a g r o c l i m a t i c r eg ions on the bas is of annual amount of r a i n -
f a l l , t h e v a r i a b i l i t y of r a i n f a l l and degree of i r r i g a t i o n 
44 
needed 
Sharma, H.C., phool Singh and B.S. Yadav, (1978) - classified 
Harayana into 7 agroclimatic regions on the basis of moisture 
index which is calculated follows : 
45 Moisture index = P + I - PET x 100/PET • 
43. Govt, of India, Report of the National Commission on 
Agriculture, Part IV, Climate emd Agriculture, New Delhi, 
l976, pp. 125-477. 
44. Duggal, S.L. and Daya Ram, 'Corrparatlve Production Levels 
and Potentials in the Agroclimatic Regions of Indus Basin; 
Proceedings of the Symposium on land and yater management 
in the Indus Basin (India), vol. ii. PAU. Ludhiana. 1978. 
pp. 116-24. 
45. Sharma, H.C., Phool Singh and B.S. Yadav, 'Principal 
Climatic Stress and Meteorological Indices for Important 
crops in the semi-arid Region of the Indus Basin', 
Proceedings of the Symposium Land and water NBnaqement in 
the Indus Basin (India), vol. II. pAU, Ludhiana. 1978, 
pp. 11-20. 
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Mavl, H.S . and Glan Singh Mahl, (1978) - d e l i n e a t e d Punjab 
in 7 agroc l i rna t i c r e g i o n s on the b a s i s of a weekly s o i l 
mo i s tu r e index for t h e summer season . The mois ture index i s 
46 
c a l c u l a t e d fa l lows 
1 = R + Sn\/PE 
Mavi, H .S . , D.S. Tiwana, S .S . Grewal, Raghbir Singh, Bhajan 
Singh, N.T. Singh, S . D . Kheper and S.K. Sondhi, (1979) -
ag roc l i rna t i c r e g i o n s of Punjab S t a t e in two s t a g e s . At f i r s t , 
t h ey c l a s s i f i e d the agroc l i rna t i c r e g i o n s in s i x on the b a s i s 
of r e l i e f , annual r a i n f a l l , under ground water a v a i l a b i l i t y 
and q u a l i t y . The rea f t e r , they used the c r i t e r i a of s o i l 
c h a r a c t e r i s t i c s and weekly s o i l mois ture index for the 
mansoons season of the main r e g i o n s which r e s u l t e d in 11 sub-
47 d i v i s i o n s . 
Wil l iams, G.D.V., J . S . Mekenzic and M.I . Shepard, (1980) - used 
s p a t i a l c l i m a t i c equa t ions for e s t i m a t e the thermal c l i m a t e . 
They app l i ed crop development and f reeze da t a s t o the e s t ima te 
4 6 . Mavi, H.S . and Gian Singh Mahi, 'Agroc l i rna t ic Regions of 
Punjab based on summer (Kharif) season mois ture s t r e s s ' . 
Proceedings of the Symposium on land and water management 
I n t h e Indus Basin ( India) v o l . I I , PAU, Ludhiana, 1978, 
p p . 27 -38 . 
4 7 . Mavi, H .S . , D .S . , Tiwana, S .S . Grewal, Raghbir Singh, 
Bhajan Singh, N.T. Singh, S . D . Kheper and S.K. Sondhi, 
'Agroc l ima t i c Regions of Pun jab ' , Research B u l l e t i n , PAU, 
Ludhiana, 1979. 
4S 
of t h e r m a l c l l r r a t e f o r a s s e s s i n g t h e s u i t a b i l i t y fo r c r o p s . 
48 A l l t h e s e was done w i t h t h e h e l p of computer 
S e x s e n a Asha^ a n d Bhargava , P .M. , (1983) - a f t e r examine , 
s u i t a b i l i t y of K h a r i f c r o p s , he found t h a t c o t t o n c r o p i s 
more a d a p t a b l e t o t h e a g r o c l l m a t l c v a r i a t i o n s t h a n o t h e r 
49 
c r o p s , and pe r fo rmance of g r o u n d n u t i s b e t t e r t h a n b a j r a 
S i n g h Chhotan^ and Bhardwaj^R . B . L . , (1986) - found t h a t 
r e s p o n s e of f e r t i l i z e r d e p e n d e n t upon s o i l and c l i m a t i c 
c o n d i t i o n s 
C h a t t e r j e e N a n d l n i , (1987) - b e l i e v e d t h a t t h e r a i n f a l l r e g i o n 
of w e s t Benga l , b e i n g s e a s o n a l and e r r a t i c , i s one of t h e c h i e f 
c o n s t r a i n t s i s deve lopmen t of a g r i c u l t u r e . He t r i e d t o h igh 
4 8 . W i l l i a m s , G.D.V., J . S , Mehenzic and M . I . Shapa rd , • Meso 
S c a l e A g r o c l l m a t l c R e s o u r c e Mapping by Coirputer : An 
example f o r t h e h t e Peace R i v e r Reg ion of Canada, A q r l . 
Me t . No . 2 1 , 1980, p p . 9 3 - 1 0 9 . 
49. Sexsena Agha and Bhargava , P . N . , S u i t a b i l i t y of K h a r i f 
Crops t o A g r o c l l m a t l c c o n d i t i o n s of j a m n a g a r . A n n a l s of 
A r i d Zone, v o l . 2 2 , N o . 2, J u n e 1983 , p p . 1 4 3 - 1 5 0 . 
5 0 . S i n g h Chhotan and Bhardwaj , R . B . L . , Economics and r e s p o n s e 
of N l t r o g e n e o u s f e r t i l i z e r f o r Wheat i n v a r i o u s a g r o c l i m a -
t i c s , I n d i a n J o u r n a l of A g r i c u l t u r a l S c i e n c e s , v o l . 56, 
N o . 10, O c t . 1986, p p . 7 2 2 - 7 2 5 . 
50 
l i g h t the necessi ty of i r r i g a t i o n in the Sta te through 
51 
afrocl imat ic approach 
Ratan, B.P. and m v l , P .S . (1988) - followed the c r i t e r i a 
weekly r a i n f a l l 70% probab i l i ty and Peniran po ten t ia l evapotra-
nsp i ra t ibn for the c l a s s i f i c a t i o n of agrocl imatic regions of 
52 Karnataka . 
Khanna, S.S. , (1989) - for the purpose of agroclimatic 
regional planning, India has been divided in to 15 regions on 
the basis of fac tors l ike so i l type, r a i n f a l l , temp,, water 
resources e t c , 
Bahadur jagdish, Rathore, L.S, Dutta, R,K. (1990) - they 
pointed out tha t c l imat ic factors are responsible for 50% 
54 
of the year t o year var ia t ions in the crop y ie ld , 
5 1 . Chatterjee Nandini, Necessity of I r r i ga t ion in West 
Bengal an Agroclimatic Approach, Geographical Review 
of India, vo l . 49, No. 3, Sept . 1987, pp . 61-66, 
52 . Ratan, B.P. and Mavi, P .S. , Agroclimate Class i f ica t ion 
of Karnataka (Kharif crop season). According to 
Hargreaves, Annals of Arid Zone, vo l . 27, No. 2, June 
1988, pp. 105-88, 
5 3 . Khanna, S.S. , The Agroclimatic Approach, The Hindu Survey 
of Indian Agricul t t^e , Section 2, New Delhi, 1985/ 
pp . 28-35. 
54. Bahadur Jagdish, Rathore, L.S. and Dutta, R.K., Role of 
Agrometeorology in Agricul tura l Development, Yojana, 
vo l , 34, No. 19, Oct. 16-23, New Delhi, 1990, pp. 15-17. 
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C H A P T E R - I I I 
METHODOLOGY : 
Crops are rarely grown In monoculture In any region 
of India, more so In Uttar Pradesh, They are generally grown 
in association and rotation with many other crops which are 
best suited to the ecological conditions. Itentificatlon of 
agroclimatic regions or areas with similar crop assooiatlon and 
rotation can be helpful in the assessment of agriculture resour-
ces and planning for the development of the region. For agro-
climatilization following critarian have been taken into consi-
deration topography, soil fertility, water resources, temperat-
ure, rainfall, irrigation, cropping patterns and the interact-
ion with the socio-economic factors of the region. A statistical 
approach to the study of crop association was made by Weaver and 
this method has been applied in the present analysis. This 
method and some other technique discussed, by different cllma-
tologists and geographers regarding classification of climate or 
agroclimatic zones of the World, India and Uttar Pradesh have 
been discussed in this chapter. 
The idea of developing methods of delimiting agroclimatic 
regions originated much after many climatic classification had 
already been proposed. In the beginning systematic account of 
the climatic region was sought for the academic purposes. During 
19th century some ear ly c l imat ic and b l o t l c c l a s s i f i ca t i on 
were proposed, namely by Hurrbolt, Dove, Sup«n and Volelko. 
in the c l l r ra t lc f i e lds and by Supan Drude, Candolle and 
Schln5)er in b i o t l c sphere. Both the c l a s i l f i c a t l o n were 
a r b i t r a r y and without p rec i s ion . 
The 20th centxary show the emergence of an era of 
systematic c l a s s i f i c a t i o n of c l imate . Koeppen's c l a s s i f i c a t i o n 
the most widely quoted i s based on annual and monthly means 
of temperature and r a i n f a l l . The more enphasise i s given on 
tertperature than on p r e c i p i t a t i o n . This c l a s s i f i ca t i on , has 
redendent for ag r i cu l tu ra l perposes. The second important 
systematic c l a s s i f i c a t i on of climates i s t h a t of Thornthwaite. 
He discussed the c l imat ic regions on the bas is of thermal 
ef f ic iency and moisture index using temperature, p rec ip i t a t ion 
and po ten t i a l evapotransplrat ion as the i npu t s . The method 
was widely applied to the ag r i cu l tu ra l a ssoc ia t ion . 
The t h i r d in the se r i e s i s the c l imat ic c l a s s i f i ca t i on 
of Budyko (1956) , He del ineated cllnnatic regions corresponding 
to vegetation types on the bas i s of r a d i a l index of dryness . 
1 . Budyko, M.I., The Heat Balance of the Earth Surface, 1956, 
English t r ans l a t ion from Russian V.S. Development of Commerce, 
Washington, D .C , 1958. 
Among the l e s s e r known c l a s s i f i c a t i o n are those made 
by long, Meyer, Pencfcf, Martonne, Reichal , Holdrige, Lauer, 
waiter and Le l th . I t i s no doxabt the systematic c l a s s i f i c a t i o n 
are based on observations of r e l a t i o n s h i p s between vegetat ion 
and c l i m a t e . But on examination t h i s r e l a t i o n s h i p i s not 
adequately e s t a b l i s h e d . This i s because a l l vegetat ional and 
c l i m a t i c bounflries are t r a n s i t i o n a l in nature . Again, 
vegetat ion i s , no doubt, mainly contro l l ed by the c l i n a t e , but 
boundries are often s h i f t e d by the edaphic, b i o t i c and micro-
c l i m a t i c f a c t o r s . Further even with in the c l imate, tenpera-
tvure and r a i n f a l l , on which most of these c l a s s i f i c a t i o n are 
based, are not the only factors in shaping the vegeta t ion . 
Other fac tors l i k e wind and sunshine a l s o respons ib le to make 
the matter complex. 
Some of these classification have been applied to 
measure and compare the agricultural productivity of different 
areas. When critically examined their application has been found 
unsatisfactory. All of these failfietto establish a relationship 
between climate and productivity. Climatic regions base on 
monthly or yearly average of few cliiratic elements is grossely 
inadequate to express the conplex bioclimatic relationship. 
made 
There are many exanples of regions/by Koppen's and Thornth Wait's 
have been defined as having different climates, but are famous 
for the productivity of the same crop. Again area in the same 
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group of climate present marked difference in agricultural 
production. 
It may be concluded that these classification undoub-
etly have geographical, value, but these are of little 
Importance in conparatlve study of production of different 
areas and cannot be taken into consideration for regionallzat-
lon of agroclimatlc zones. 
Agrcellmate is defined as the total of the "the 
climatic conditions rendering possible economic cultivation 
of species, expressed either in their values of intensity, 
duration, frequency and moment of occurrence or in value of 
their Integral effects upon living organism and soil". The 
values in the definition refer to the agroclimatlc indices 
which express the relationship between climate and agricultural 
production in quantitative terms. 
Realising the deficient of conventional classification 
of climate, the agronomists, ecologlsts, and climatologists 
suggested the concept of agrocllmate and agroclimatlc region, 
Agroclimatlc regions, which are homogenous in agricultural 
fitness are determine on the basis of agroclimatlc indices. 
General agroclimatlc regions define the degree of favourableness 
of climates as a whole and bring out the agroclimatlc potentials 
and problems. Specific agrcellmatic regions define the favourable 
c l imate for the growth of spec i f ic crops . Specific agroclimatic 
regions which are useful in spec ia l iz ing farm production, so i l 
management technique, and in determining agronomic and cu l tu ra l 
p r a c t i c e s . 
Agroclimatic regions based on agroclimatic indices 
which are the numerical expression of crop c l imate . Among 
the weather element playing ro le s in the l i f e cycles of 
p l a n t s -
(a) Elements inpor tant to vegetat ive growth of p lants : 
1, Moisture s t r ee 
1 1 . Radiation and temperature 
i l l . Duiatican of the f ros t free period? are Important 
while the following are more act ive in the success-
ive phase in p lan t l i f e . 
1 . Day length, (duration of sunshine) 
1 1 . Annual var ia t ion in rad ia t ion and temperature 
i l l . Dally range of tenperature 
I v . Duration of the f ros t free period 
V. Duration of the ra iny and dry season. 
Any a t t enp t to corrtoine a l l these var iables in one or 
two indices i s not l ike ly to succeed. Again in each t e r r i t o r y 
several of these var iables may not be playing any s ign i f i can t 
5G 
role in agricultural production. The first task is to 
identify the principal environmental stresses and to eliminate 
2 
those which are In significant , 
On the basis of environmental and crop yield studies 
visher made a generalized classification of region of the 
world as to their agricultural potentials. He used seven 
criteria to determine the suitability of world regions for 
crop raising namely^ 
i. average topographic suitability^ 
ii. average soil quality 
iii. average warmth adequacy 
iv. average precipitation adequacy^ 
V. Suitability of precipitation time distribution^ 
vi. Weather dependability, and, 
vii, accessibility to market . 
Selianinov classified the agroclimatlc regions of 
U.S.S.R. based on three variables (a) sum of active teti^ erature 
2. Burgos, J.J., World Trends in Agroclimatlc Surveys', 
proceedings of the Reading Synoosium on Aqroclimatoloqical 
Methods, UNESCO. Paris 1968, pp. 211.21. 
3. visher, S.S,, 'Comparative Agriculture Potentials of World 
Regions, Economic Geography. No. 31, 1955, pp. 82-86. 
J I 
(b) duration of growth period, and (c) photo-period in summer 
4 
and winter . 
Thran and Broe Khuizen have discussed the agrocllmatlc 
regions of Europe. They have taken to the five va r i ab l e s . The 
va r i ab le s are -
a. annual rainfall 
b. annual temperature 
c. temperature of the warmest month 
d. tenperature of the coldest month, and 
e. specific characters of tenperature and rainfall . 
Hargreaves classified agrocllmatlc zones taking into 
6 
consideration of monthly of moisture availability index . 
Williams, Mekenzle and Shepard delimited the meso-scale 
agrocllmatlc regions for Peace River Region in Canada with the 
help of a computer. Spatial climatic equations were used to 
4. Selianlnov, S., 'world Trends In Agrocllmatlc Surveys; 
Proceedings of the Reading Symposium on Agroclimatoloqical 
Method, UNESCO. Perls, 1968> PP. 211-221. 
5. Thran, P. and S. Broekhuizen, 'Acfroecoloqical Atlas of 
Cereal flowing in Europe, vol. 1 : Agrocllmatlc Atlas of 
Europe, 1965, pp. 36. 
6. Hargeaves, G.H., Precipitation dependability and potential 
for Agricultural Production in North - East Brazil, EMBRApA 
and UTAH State University Publication, No. 75, 1971, p. 158 
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es t imate the thermal climate of eightyflve points which 
7 
represen t the topography of the area . 
h b r i e f review of the techniques used by d i f fe ren t 
scholars for del imit ing the agrocllraatic zones i s a complex 
exerc ise because the diverse physical and cu l tu ra l environment 
In general and the local ecological s e t t i ngs in pa r t i cu la r 
produces most complex phenomenon in del imit ing the zones t ha t 
cannot be general ised. 
For, snai l geographical area l i k e India in reference 
t o the world/ a uniform tentperature and r a i n f a l l some LJtvot 
s impl i f ied the problem of del imit ing the agrocl imatic reg ions . 
In these areas i t i s well recognized tha t the c l a s s i f i c a t i o n 
based on r a i n f a l l and tenperature i s more su i tab le and show 
the ecological c h a r a c t e r i s t i c s be t t e r than other va r i ab l e s . 
This i s because of the fact t h a t moisture adequacy i s the major 
determinant of crop success in these areas the moisture avail<-
a b i l i t y to the crops i s a function of these elements. However, 
c l a s s i f i c a t i o n using p rec ip i t a t i on and evaporation inputs 
define only the humid conditions for crop growth. The be t t e r 
c l a s s i f i c a t i o n are those which add so i l moisture storage as 
7 , Williams, G.D.V., j . S . Mehenzic and M.I.Shepard, ' Meso Scale 
Agroclimatic Resource Mapping by Conrputer : An Exanple for 
Peace River Region of Canada, Agr icul tura l Meteroloqical, 
No. 21, 1980, pp . 93-109. 
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the other variables In proposing a bioclimatic index for 
delimiting the agroclimatic regions. 
Being conscious of the significance of agricultural 
regionalization the Indian geographers, agricultural economists 
and planners have made attempts towards identification and 
delineation of agricultural regions, characterised by homo-
genous resource base necessary for self generating and self 
sustaining rural economy. A brief review of iirportant 
regionalization and their methodology is attertpted x 
On the basis of moisture and thermal indices, 
Mukhtar Singh, divided India into the agroclimatic regions. 
Moisture index is calculated as -
MI « P - PETxlOO/PET 
Where MI » Moisture Index 
P » Precipitation 
PET a Potential evapotranspiration 
T 4- T 
TI = max. ^  mln 
2 
He had deep studies, recognized moisture index to the 
eight climates and thermal index five climates. The climatic 
zones based upon thermal and moisture index were super imposed 
on a soil map of India to demarcate and agroclimatic regions 
60 
of the country 
The National Commission on Agriculture (Govt, of India 
1976) classified the agroclimatlc regions of each state of 
India and evaluated the relationship between the patterns of 
9 
rainfall, agriculture and livestock . 
Duggal and Daya Ram classified the India into eighty 
agroclimatlc regions on the basis of annual amount of rainfall, 
the variability of rainfall and the degree of Irrigation needed. 
But this method suffers from two major drawbacks. The annual 
rainfall and variability limits chosen have no ecological 
significance 
Sharma, Singh and Yadav classified Harayana into seven 
agroclimatlc regions on the basis of moisture index which is 
calculated follows -
8. Krlshan, A, and Mukhtar Singh, 'Soil climatic Zones in 
Relation to cropping patterns. Proceeding of the Symposium 
on cropping patterns in India, iqVR, New Delhi, 1972. 
pp. 172-185. 
9 , Govt, of Ind ia , Report of the Na t iona l Commission on 
A g r i c u l t u r e . Pa r t IV : Climate and A g r i c u l t u r e , New Delhi , 
1976, p p . 125-477. 
1 0 . Duggal, S .L. and Daya Ram, 'Comparat ive Product ion l e v e l s 
and P o t e n t i a l in the Agroc l imat lc Regions of Indus Basin , 
Proceeding of the Symposium on l and water management in the 
"Indus Basin ( I n d i a ) , v o l . I I , PAU, Ludhiana, 1978, pp.116-124 
61 
Moisture index 
Where P 
I 
PET 
- p+i _ PETxlOO/PET 
= Precipitation (cm) 
= Irrigation water (cm per unit area) 
= Potential evaporatranspiration 
(cm) 
MOW/ we arrive at the homogeneous zones, the following 
moisture index scale was used. 
Number 
I 
II 
III 
IV 
V 
VI 
VII 
VIII 
zone 
Extremely dry 
Dry 
Semi dry 
Slightly dry 
Slightly moist 
Moist 
Wet 
Extremely wet 
Moistxire Index 
- 70 
- 50 to-70 
- 20 to-50 
- 0 to-20 
o to 20 
20 to 50 
50 to 100 
100 
The Geographers have cornpared the productivity of these 
11 regions and have es tabl i shed the i r separate i den t i t y 
1 1 . Sharma, H.C.,phool Singh and B.S. Yadav, 'P r inc ipa l c l imat ic 
s t r e s s and Meteorological Indices for Inportant crops in the 
semi-arid regions of Indus Basin ' , Proceedinq of the 
Symposium land and w^ter manaqementTn the Indus Basin 
( India) , vo l . I I , PAV, Ludhiana, 1978, p p . 11-20. 
Mavi and Gian Singh Mahi demarcated the agrocl lira t i c 
region of Punjab on the basia of weekly so i l moisture index 
I « R + Sm/PE 
Where I = Soil moisture index 
R » Rainfal l 25% probab i l i ty level (urvvn.) 
Sm « S o i l mois ture s t o r e d in t h e r o o t zone (mm) 
PE » Open pan evapora t ion 
They del ineated seven agrocl imatlc regions of Punjab 
based on th i s index, and assessed the s u i t a b i l i t y of each of 
the regions for growing the crops with and without i r r i g a t i o n , 
and the weekly so i l moisture balance i s more near the r e a l t y 
t o determine the success or f a i lu re of crops ra ther than a 
12 
monthly on seasonal index 
Randhawa divided India in to five macro-agricultural 
regions and 26 sub-regions, by taking in to account the factors 
l i k e r a i n f a l l , tenperature , a l t i t u d e , l a t i t u d e , na tura l vegeta-
t ion , s o i l s , crops and l ive-s tock , 
12 . Mavi, H.S., P .S. Tiwana, S.S, Qrewal, Raghbir Singh, 
Bhajan Singh, N.T. Singh, S.D. Kheper andS.K. Sondhi, 
• Agroclimatic Regions of Punjab', Research Bul le t in , 
PAV, Ludhiana, 1979, 
1 3 . Randhawa, M.S., "Agriculture and animal husbandry in India", 
Indian Cpunsil of Acgricultural Research, New Delhi, 1958, 
pp . 37-75. 
Gi 
p. Sen Gupta believed that dellmHation of agricultural 
regions is to be proceeded by physical reglonallzatlon of the 
country; because the crop structure of any real unit depends 
upon it is topography, soils, and climate. He divided India 
into four agriculture zones which were further sub-divided into 
14 1 3 meso agricultural regions and 60 micro agricultural regions 
P.S. Sharma described of agricultural regions of India 
on the basis of composite land resource indices by working 
out. decile ranking and six selected Indicators, (1) grass 
area irrigated as percent of gross area sown, (11) average 
annual rainfall, (ill) extent of cultivated area (Iv) Intensity 
of cropping (v) Soil characteristics and (vl) grass area sown 
per capita 
P. Dayal divided Bihar into foior agricultural regions 
on the basis of physio-ecological conditions and cropping 
patterns these are (1) the wet "Dhanhar" tract, (2) the "Bhlth" 
14. Sen Gupta, P. "Agricultural Reglonallzatlon of India", in 
Economic Reglonallzatlon of India - problems and Approaches 
by P. Sen Gupta and Galine Sdasyuk, Census of India, 1961, 
Monograph Series, vol. 1, 1968, p. lo2 
15. Sharma, P.S^ "Regional Agricultural Development Planning 
in India", Agricultural Situation in India, vol. vyvili. 
No. 5. 19687 pp. 321-331. 
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tract, (3) the south Ganga irrigated tract and (4) the 
16 Chotanagpur Plateau 
B.N. Mukerjee atteirpted the agricultural regions of 
uttar Ptadesh (formely the united provinces) on the basis of 
relief, climate, soils, crops and the density of population. 
He described four agricultural regions and ten sub-regions on 
17 
the basis of irrigation facilities . 
After foregoing analysis of the methedologies regarding 
the regionalization of agroclimatic zones, it may be concluded 
that different methedologists have been adopted by different 
geographer, meteorogist In India as well as In broad for the 
agroclimatic regionallzation taking Into consideration of diff-
erent variables according to the physio-cultural and socio-
economic conditions of the respective regions. 
Keeping in view the above discussed methedologies, the 
whole region of Uttar Pradesh has been divided into four agro-
climatic zones based on homogeneous nature of physical factors 
such as relief, rainfall, temperature and soil. But it appears 
16. Dayal, p.^  "Agricultural Regions of Bihar", Indian Geographi-
cal Journal, vol. 25 (3 and 4), 1950^ 
17. Mukerjee, B.N., Agricultural Regions of the United Provinces, 
Calcutta Geographical Review^ vol. 4, No. 1, 1942, 
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that these broad division of agrocllmatlc zones also persists 
certain variations in respect of rainfall, temperature, ferti-
lity of the soil, and means of irrigation, which consequently 
effects in variation of the cropping pattern of each zones. 
Therefore, it has been further analysed at micro level. Keeping 
in view the method of crop combination technique developed by 
I 5 " 
weaver / \ gd , taking into consideration of net sown area 
^-4"n 
of nine crops. Wheat, Rice, Maize, Mi l l e t , Barley, p u l s e s . Oil 
seeds , Sugercane and Potato of three success ive p e r i o d s from 
1986-1989, regarding the reg iona l l za t ion of agrocl lmatlc zones 
of U t t a r Pradesh . 
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C H A P T E R - I V 
AGROCLIM^TIC REGICWALIZATION OF UTTAR PRApESH 
Agriculture Is the main stay of the population of India. 
About two-third of the population depend v^ jon agriculture^ which 
contributes over 30 percent of the Gross National product. The 
rate of growth in agriculture since Independence has been about 
2.8%, where as before Independence, it was only 0.37% per annum. 
Nevertheless there is a considerable scope for further irtprove-
ment, as ntiany countries such as China, South Korea, Taiwan, and 
Israel have had growth rates ranging from 5 to 10 per cent per 
annum in agriculture. Yields for some crops in Pakistan, 
Bengladesh, Sri Lanka and Indonesia are higher than In India 
under similar conditions. 
Though the rate of agricultural growth is slightly higher 
than the population growth in India, which is inadeqtiate to 
supply the food of the people. Then also exists disparities at 
the regional and intra regional level particularly in the 
structure and ownership of land. These disparities are responsi-
ble for the existing poverty as the formers level. 
Thus, for balanced regional growth, agrocllmatic zonal 
planning has been considered as an effective approach. The new 
strategy, therefore, involves a more scientific utilization 
of available natural and cultural resources In macro and micro 
zones through a systemic approach. 
Keeping inview the criteria of homogenity in agro 
characteristics of India such as rainfall, temperature, soil, 
topography, cropping and farming system and viater resources, 
the country has been divided into 15 agrocliraatic regions. 
1. Western Himalayan zone 
2. Eastern Himalayan zone 
3. Lower Gangetic plains 
4. Middle Gangetic plains 
5. Upper Gangetic plains 
6. Trans Gangetic plains 
7. Eastern Plateau and hills 
8. Central Plateau and Hills 
9. Western Plateau and Hills 
10. Southern Plateau and Hills 
11. East Coast plains and Hills 
12. west Coast plains and ghats 
13. Gujrat plains and Hills 
14. Western Dry Region 
15. Island zone 
The area have three d i f fe ren t sub-zones of jammu and 
Kashmir, Himachai Pradesh and Uttar Pradesh h i l l s . The region 
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consists of Skeletal soils of cold region, padsallc soils, 
mountain meadow soils and hilly brown soils. Lands of the 
region have steep slopes In undulating terrain. Soil are 
generally sllty loams with altltudlnal variations. They are 
prone to erosion hazards and slips are quite common, 
Slkklm and Darjeellng hills, Arunachal Pradesh, 
Meghalaya, Nagaland, Manlpur, Trlpura, Mlzoram, Assam and 
Jalpalgurl and Coochbehar districts of West Bengal falli^ in this 
region, having high rainfall and high forest cover. Shifting 
cultivation fJhum), practised In nearly one third of the 
cultivated area, has caused denudation and degradation of soils, 
with the resultant heavy run-off, massive soil erosion and 
floods in the lower reaches and basins. 
There are four sub-regions - Baslnd plains. Central 
alluvial plains, alluvial Coastal plains and Rarh plains - in 
to Lower Gangetic plains. The ground water utilisation has 
been 16.6 percent in the Baslnd plains, 2 3.1 percent in Central 
alluvial plains and 20.7 percent in the Rarh plains. The pro-
ductivity of rice has been below the national average, but 
this zone accounts for about 27 percent the country's rice 
production. The per capita land availability Is 0.095 hectare 
as compared to the national average of 0.02 3 hectare. Other 
main constraints are inadequacy of quality seeds and storage of 
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forage for animals, poor water management and drainage system, 
inadeqxjate water harvesting techniques and lack of well-knit 
marine firies programmes. The potential for enhancing pro-
duction through higher productivity in crops, livestock and 
fisheries is enormous. 
The 12 districts of eastern Uttar Pradesh and 27 
districts of Bihar plains constitute what Is called Middle 
Gangetic plains. Based on the heterogeneity in soil, land 
use, topography and climatic factors; Fastern Uttar Pradesh 
has divided in three regions while Bihar plains in nine regions. 
This zone has a geographical area of 16 million hectares and 
a high population of 85 millions. The rainfall is high, 39 
percent of the gross cropped area is irrigated and the cropp-
ing intensity is 142 percent. The eastern Uttar Pradesh region 
is in a better position as conpared to Bihar In these aspects. 
Upper Gangetic plains which consists of 32 districts of 
uttar Pradesh, has been sub-divided In three zones called 
central. North-west and South-West. The irrigation Intensity 
and cropping intensity in these zone is 131 percent and 144 
percent respectively. Irrigation is largely through canals and 
tube-wells. A good potential for exploitation of ground water 
exists. Though the productivity of rice and wheat has increased, 
it is only 66 percent of what has been achieved in Punjab. 
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The zone of trans-Gangetlc p la ins Covering Punjab, 
Harayana, Union T e r r i t o r i e s of Delhi and Chandigarh, has 
been divided Into three sub^zones, namely, foot h i l l s of 
Shlwallk and Himalayas, p la ins (semi-arid) and a r i d zone 
boderlng the Thar d e s e r t . The major c h a r a c t e r i s t i c s of 
these area are highest ne t sown area, highest I r r i ga t ed 
area , l e a s t poverty l eve l , high cropping In tens i ty and high 
ground water u t i l i s a t i o n . The proposed s t r a t egy cons i s t s 
of Improved water management programme, reclamation of s a l t -
affected lands, crop d ive r s i f i ca t ion . Introduction of pulses 
In the cropping system. 
The Eastern plateau and h i l l s region cons is t s of the 
following sub-regions : 
(1) Sub-region of vainganga, Madhya Pradesh eastern h i l l s 
and Orlssa Inland^ (11) Orlssa northern and Madhya Pradesh 
eas tern h i l l s and pla teau, ( i l l ) Chotanagpur north and 
eas te rn h i l l s and plateau^(iv) Chotanagpur south and west 
Bengal h i l l s and plateau and. (v) Chattlsgarn and south-
western Orlssa h i l l s . The so i l of t h i s region are shallow and 
medium Indepth and the topography Is undulating with a slope 
of one to ten percent . Tank I r r i g a t i o n i s s ign i f i can t for 
sub-zone two and f i v e . I r r i ga t ion by tube-wells i s s i g n i f i -
cant in sub-zone one. 
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Centxal plateau and hills region consists of 46 
districts of Madhya I^ radeah, uttar Pradesh and Rajasthan. 
The topography of this area is variable - revines in certain 
parts and hills in others. Irrigation and intensity of cropp-
ing are low. The literacy percentage is low and the poverty 
ratio high. Reclanatlon of the ravinous area Is vital for 
the socio-econotnic uplift of the local people. 
The major part of Maharastra, parts of Madhya Pradesh 
and one district of Rajasthan are Included in the zone of 
Western Plateau and hills region which is sub-divided In four 
regions. This region forms a major part of peninsular India, 
with an annual average rainfall of 904 nnm. The net sown area 
is around 65 percent and forests occupy 11 percent. The 
irrigated area is only 12.4 percent with canals being the main 
source. 
The zone of Southern plateau and hills consisting of 
35 districts of A.P., Karnataka and Tamil Nadu, is physically 
semi-arid. Rainfed farming Is adapted in 81 percent of the 
area and the cropping Intensity is 111 percent. Fertilizer 
use in the rainfed areas is to be increased though the large-
scale demonstrations approach. 
The East coast plains and hills comprise of following 
sub-zones - (1) Orlssa coastal, (ii) North coastal Andhra and 
I O 
Ganjam (Hi) South coastal Andhra (Iv) North coastal Tamil 
Nadu (v) Thanjavur and (vi) South coastal Tamil Nadu. 
Alkaline and saline soils are found in the coastal areas and 
cover 4.9 lakh hectares. There is need for reclamation of 
these soils. Tanks account for nearly 20 percent of the 
irrigated area in the zone and programmes such as desllting 
tanks. 
The west coastal plains and Ghats covers parts of 
Tamil Nadu, Kerala, Karnataka, NBharastra and Goa along the 
west coast. It is characterised by a variety of crop patterns, 
rainfall and soil types. This is an important zone for plan-
tation crops and species. Literacy is the highest in Kerala 
and so is unemployment. 
The 19 districts of Gujarat constitute the region of 
Gujarat plains and hills which sub divided in seven sub-zones. 
The zone is arid with low rainfall in most parts and only 
22.5 percent of the area is irrigated largely through wells 
and tube-wells. Only 50 percent of the cultivated area is 
occupied by food crops rendering it a deficit zone. 70 per-
cent of farming in this zone being rainfed, the major thrust 
should be on rain water harvesting and management, dryland 
farming, and canal and ground water management. 
The western dry region, con5)rislng nine districts of 
Rajasthan, is characterised by hot sandy desert, erratic 
rainfall, high evaporation, no perennial river and scanty 
vegetation. The ground water Is deep and often brackish. 
Famine and drought are conmon featxires forcing people and 
animals to migrate t0i|Other place In search of water, food 
and fodder. The average annual rainfall is only 395 mm with 
wide fluctuations from year to year. The net Irrigated area 
is only 6.3 percent of net sown area. 
The Island Region covering the Island territories of 
Andaman and Nicobar Islands and Lakshadeveep* are character-
ised by equatorial climate with rainfall of 3,000 mm spread 
over eight to nine months. It is largely a forest zone 
having large undulating xareas, leading to heavy loss of 
soil due to runoff. This is the smallest zone with a high 
literacy rate and low poverty level. 
After foregoing discussion about the agrocllmatic 
classification of India, it appears that an account of the 
homogeneous relief, there is a remarkable uniformity of clim-
ate over a large area of uttar Pradesh. 
It is very interesting to note that before going to 
analyse the regionalIzatlon of various agrocllmatic zones of 
uttar Pradesh. It is better to high light the cllrratlc 
characteristic of the different part of Uttar Pradesh. How-
ever, Uttar Pradesh is big State where lot of variations in 
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climate are found because of its slze« interior location, 
existance of the great Himalayas and the Deccan Plateau 
boardering the Ganga •> Yamuna Plain on the north and south 
respectively. 
Keeping inview the basic principles of Koeppen's and 
Thornthwaite climatic classifications an attempt has been 
made to classify the clinatlc regions of Uttar Pradesh, For 
the present study, the climatic elements play a roost import-
ant role to determine the growth of different crops and 
cropping patterns of the region. Although there is a close 
proximity between the climate and relief features in uttar 
Pradesh, yet there exists variation at the micro level 
throughout the region. Which bear the Influence on the 
growth of different crops, in different ecological setting 
and also determines the cropping pattern of the study area. 
The study area has been divided into following climatic 
regions. On the basis of Thornthwaite classification of 
climate. 
a. Semi-arid Region ; 
Semi-arid Region are found in the part of Western 
Uttar Pradesh and it includes the southern part of Jhansl 
district, Fatehpur towards the east and north west part of 
Meerut. The boundry on the north passes between Barellly 
and Kanpur, Bare i l ly and Mainpurl and between Roorkee and 
Meerut, River Ganga remains within t h i s region upto Meerut 
d i s t r i c t . 
In t h i s region a t r i angula r area having ver t i ces a t 
Fatehpur, Kanpur and Jhansl I s t r a n s i t i o n a l in character as 
the moisture indices of a l l these s t a t i o n s are on the bo rder 
between semi-arid and Dry sub-humid reg ions . Another area 
circumscribed by New Delhi, Allgarh, Mainpurl and Agra 
appears to be nuclear no character on account of very low 
moisture ind ices . 
b , pry Sub-humid Region j l i e s in the cent ra l pa r t of 
u t t a r Pradesh. I t extends towards the north-west as a 
narrowing l eg . This leg comprises the d i s t r i c t s of Lucknow, 
Sl tapur , Hardoi, Shahjahanpur, Badaun, Barei l ly , Moradabad, 
Muzaffarnagar, par t s of the d i s t r i c t s of Barabankl and 
Bahralch are a lso included in the smaller extension of t h i s 
region towards the north between Gonda and Kheri . The t r a n s i -
t iona l b e l t occupies a narrow area which s t r e tches from Gonda 
through Gorakhpur towards Patna. 
c . Moist Sub-humid Region : 
This region i s a manlature form of Dry sub-humid region, 
I t s pan i s very narrow and l i e s north, of the handle of Dry 
sub-humid region and ends of Bahralch, Bahralch s p l i t s t h i s 
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moist sub-humid region Into two areas one lying west and 
another east of Bahralch. 
d. Humid Region : 
This region occupies the northern hilly area in 
Uttar Pradesh. The region though a bit broad In the east, 
narrows down towards the west. The higher rainfall of 
Dehradun which gives it a place in a type in which Muktesar 
is placed . 
These four climatic regions associated with different 
ecological setting discussed above, though offers different 
agrocllmatic zones but the variation within each zones is 
still dlscervlble. Therefore, the crop combination technique 
propounded by Weaver has been taken into consideration for 
the regionallzation of agrocllmatic zones at micro level in 
the present study. 
Cr op-Combination : 
The study of crop-combination region constitutes a 
significant aspect of agricultural geography, as it provides 
a good basis for regional planning. In recent years owing 
to its importance the problem has engaged the attention of 
geographers and agricultural land use planners. The studies 
made so far in the field range in approach from tropical to 
regional and vary in extent from small areas of minor politi-
cal unit to the entire country. 
1. Tikka, R.N., 'The Delimitation of the Climatic Regions of 
uttar Pradesh", The Geographical Review of India, vol .xxv, 
June, 1963, No. "2, pp. 75-78. 
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Many methods for crop corrblnatlon analysis have been 
devised by various geographers, of these the methods sugges-
ted by Weaver, Do! and Cappock are significant and viable. 
For the present study regarding the reglonallzatlon 
of agroclimatic zones of uttar Pradesh, Weaver's technique 
o»j^^ for crop combination region has been used taking 
n 
into consideration of secondry source of data based on average 
area under different crops of three years period ranging 
from 1986 to 1989 of fifty six districts of Uttar Pradesh^. 
Crops are rarely grown in monocultxjre in many part 
of India, more so in Uttar Pradesh. They are generally grown 
In association and on ratltion with other crops which are 
best suited to the ecological conditions obtaining^ , in a 
particular region. Identification of crop regions or area 
with similar crop association and rotation can be helpful in 
the assessment of agricultural resources of different region 
and in planning of research, extension and development acti-
vities by the different agencies Involved in uplift of agri-
culture in this State. Such identification and demarcation 
2. Weaver, J.C., Crop - Combination Regions in the Middle 
west. Geographical Review, Volume 44, 1954, pp. 197 -
200. — — — — , 
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of crop regions in Uttar Pradesh has been attempted in the 
p resen t s tudy. 
On the assumption t h a t the proportion of t o t a l cropp-
ed area under d i f ferent crops i s an accxirate means t o measure 
the crop spec ia l i za t ion of a p a r t i c u l a r area, such proport-
ions were computed for a l l the f i f t y s ix d i s t r i c t s of the 
S t a t e for which crop s t a t i s t i c s are a v a i l a b l e . These pro-
por t ions provided the bas ic material for i den t i f i ca t ion and 
demarcation of crop zones in the S t a t e , 
Iden t i f i ca t ion of important crops in the d i f ferent 
crop regions has been taken through the observation of the 
proportion of each crop to the a rea . The crop proportion in 
the t o t a l cropped area i s taken more than 10%. Thus the 
study covers from monoculture, l.e.^100% area i s dominated 
by one crop to nine crops, i,e«^ 11.14% area i s dominated by 
nine crops . The following computation reveals the easy under-
standing of various crops in proportion t o the covered a rea . 
1. Monoculture = 100.00% of t o t a l harvest crop 
land in one crop. 
2 . Crop cotnbination = 50.00% in each of two crops 
3 . Crop combination = 33.33% in each of three crops 
4 . Crop contoination = 25% in each of four crops 
5. Crop combination = 20% in each of five crops 
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6 . Crop combination 
7 . Crop combination 
8 . Crop combination 
9 . Crop cotrblnat ion 
1 0 . Crop combination 
» 16,67% In each of s i x crops 
» 14.29% In each of seven c rops 
= 12.50% In each of e i g h t crops 
« 11.11% In each of n ine crops 
= 10.00% In each of t en c r o p s . 
For t h e r e g l o n a l l z a t l o n of a g r o c l l m a t l c zones of 
U t t a r Pradesh based on Weaver's t echn ique of crop combination 
r e g i o n have been used t o work o u t for t h e pe r iod of 1986-
1989. The pe ru sa l T a b l e - 1 , r e v e a l s n ine crop r eg ions In 
t h e s t u d y . 
TWO CROP COMBINATION RFGION : 
The lowes t combination c o n s i s t of two crop combination 
r e g i o n I s predominant In e i g h t e e n d i s t r i c t s . In the d i s t r i -
c t s of Bundelkhand r e g i o n , namely j a i a u n and Hamlrpur, wheat 
and Pu l ses a r e e x t e n s i v e l y c u l t i v a t e d , owing t o the seml-
a r l d c o n d i t i o n s p r e v a i l i n g in t h e r e g i o n . Three d i s t r i c t s , 
namely Gorakhpur, Deorla and B a s t i , from t h e Trans - Ghaghra 
p l a i n and t h r e e d i s t r i c t s , namely Barabankl , Falzabad, 
Azamgarh, from the Gomatl - Ghaghra I n t e r f l u v e a r e c h a r a c t -
e r i s e d by s e m l - a r l d c l i m a t e . The two crops i . e . , wheat and 
Rice i s dominant i n t h e s e d i s t r i c t s . In the humid t a r a l and 
h i l l y a r e a s which c o n s i s t of Chamoll, P l t ho raga rh , U t t a r 
Kashl , P i l l ^ h l t , Gerhwal, Tehr l Gerhwal, the two crops i . e . . 
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Table - I 
P . 9 P CO>.,p^TTm « , „ , r . . . • ^ . ^.^^^^^^ 
CROP cofcn iATic t i Hfciow Of i/rT*« mAnrsH 
D l i t r l c t i 
c rop s t « B a » r d 
n « t l o n l o o ( S D ) 
Nam. o f t)i« c r o p * 
crop SttncMrd 
Contil- r>*vl t t -
N4m« of th« Qropa 
" • I n p u r l 
A l l q u - h 
tTnnao 
Badiun 
ir«npur(r>»h«t) 
' i l x i U b a d 
3«h«r«npur 
H«rdoi 
F'rruktMtMd 
' a t a h p u r 
Banda 
A l l a h a b a d 
KanfMTfclty) 
sahrale."-. 
j a u a p u r 
S l t a p u r 
a a i i i a 
Moradabad 
' a . 4 1 
11 .4> 
1 1 . a » 
1 2 . 1 * 
1 2 . 3 2 
1 2 . 7 7 
1 1 . 2 7 
1 ) . « 4 
I 1.93 
1 0 . 1 7 
» . » 7 
« . 4 0 
• .S6 
9 .01 
9 .«8 
1 1 . 5 7 
S .02 
1 2 . 6 4 
1 0 . 2 7 
1 1 . 5 9 
1 2 . 9 0 
R i c a , Nhaat, Mal t* , H l l t t t , 
B a r l a y . P u l t a i , O i l ( • • d a , 
S u g « r e « n « , P o t a t o , 
Hie: Mi^at , m t t ; K l l l ^ t , 
B a r l t r , Pu la^a , O i l • • • d a , 
R l c * , Mh^at, Mati^, M l l l a t , 
l a r l ^ y , P u l * * * , O i l • • • d a , 
S u 9 * r o n * , p o t a t o . 
hie; Nha«t , m i u , H l l l c t . 
»»tlmy. P u l l * * , O i l • • • d « . 
S u g a r c a n e , P o t a t o . 
R l e a , Hh*at, H i l i a , H l l l a t , 
B a r l ^ r , P u l ( « ( , O i l • • • d « , 
Su^areana , P o t a t o . 
R l c * , Mhaat. m i < « . M i l l e t , 
• • r l ^ y , P u l ^ « ( , O i l • • • d a , 
Sugareana , p o t a t o . 
R i c a , Mh^at, m i » . M i l l e t . 
s a r l a y , P u l « * « , O i l a M d a . 
Sug«rcana , P o t a t o . 
R l c » , Wha^t, m i i t . M i l l e t , 
S a c l a y , P u l a t a , Oi l a««da, 
5 u 9 « r c a n * , P o t a t o . 
R l e a , w h . . i , • , ! „ 
; « r l a y , P u l a ^ , , o i l 
S u g w e a n a , P o t a t o . 
R l e a , Hhoat, M l l l . t , 
P u l t a a , o i l • • • d , , 
SU9«reana . 
*pu*?:;.^*:h.:t""' 
R^lc..^wh..t. M i u . t , 
Rlc . ,^wh. . t , H i i u t . 
Rle..^wh^.t, M i i u t , 
Jlc.,^«,..,, «!,„, 
Rlc», Hhaat, M l u . t , 
Pulaaa. 
« l C . . ^ « , . . t , H l l U t , 
Rlc . ,^wh. . t , « u ^ t , 
Pul^^a, 
R l « , wh,.t, M i u . t , Pul««s, 
l l l l a t , 
• ••da. 
^ • l t • . 
H a l t * . 
R 
Hlr tapur 
3onda 
^ h a t l p u r 
VaranAf1 
prat«p<9Af h 
(••I B a r a i l l y 
f a tpur 
Lucknow 
s h a j a h i n p u r 
Kharl 
HvjiiaCfar Nagar 
Bl jDor* 
N a t n l t a l 
i i < r a l l l r 
Agra 
L a l l t p u r 
Bulandahahar 
Dahradun 
Chamoll 
oorakhpur 
a a a t i 
U t t a r Kaani 
A tamgarh 
P t t h o r a g a r h 
P U l b h t t 
"laoria 
aarabankl 
Gerhwal 
i u l t a n p u r 2 
r a l t a o a d 2 
Tarirl Gerhwal i 
A1 mor a 2 
^varut ; 
J M n > l 2 
Harnirpur 2 
J a l a u n 2 
• t l o n 
j j l o o l o n ( » o ) 
1 0 . 9 5 
1 ] . M 
W . 4 ) 
12.64 
12 .15 
1 J.dl 
U . 2 1 
\t.hy 
7 . 1 5 
1.3i 
1 0 . t : 
1 0 . 8 2 
l l . i l 
1 2 . 1 8 
6 . 2 5 
1 0 . 2 6 
11 .08 
11 .34 
6 .51 
1.51 
8 .1 ] 
9 . 5 7 
9.S2 
1 0 . 4 9 
1 0 . 8 6 
11 . 27 
11 .92 
1 2 . 2 7 
12 . 16 
1 ] . e s 
15 .28 
19 ,6Ci 
1 I .91 
1 3 .02 
1 3 . 33 
1 9 . 3 2 
-ftlc« 
R i c a 
R i c a 
R l c . 
R i c a 
R l c « 
R i c a 
R i c * 
a i c a . 
R i c a . 
R i c a , 
R i c a . 
R\Cs . 
R i c a , 
k ^ a a t 
Whaat 
w h a « t 
R i c a , 
R i c a , 
Rlc«. 
R l c « , 
R l c * . 
R l e a , 
R l e a . 
R i c a , 
R i c a . 
R i c a . 
R i c a , 
R i c a . 
R i c a , 
R i c e . 
R i c e , 1 
i ^ a a t . 
'-/tie a t . 
whea t . 
wTiea t . 
• - • - - " • 
1. w n a a t . 
I, < ^ a « t . 
, wrieat . 
, ^'ha* t . 
, Wheat, 
, Wh « a t , 
, Wheat. 
, wheat . 
NhaaC, 
k4^*«t . 
Wh»at . 
Whaat . 
whaAt , 
W h a a t , 
-
^ l a e a . 
P u l • * • a 
P u l i e s , 
P u l s e t . 
' M l sea . 
: u t 9 e s . 
•-al t e a . 
'^ 'u 1 a f » . 
S u g e r c A / i e . 
S u g w r c A n e . 
S u g « r c u i a . 
S u 9 « r c e n e . 
S u 9 * r c & n * . 
S u ( 7 * r c e n e . 
, M i l l e t . O i l a a e d s . 
. H l l l a t , P u L « a f . 
. f « l t a . 
'Whaa t . 
w n » 4 t . 
t ^ a a t . 
W h e a t . 
w h e a t . 
k ^ a a t . 
w h * « t . 
w h a « t . 
M h * « t . 
t ^ a a t . 
wh»« t . 
w h a a t . 
^ e « t . 
whfrfl C . 
tA^tt t . 
O i l s e e d a . 
M a l i e . 
:Sugaf c-»ne . 
--1118 t . 
P u l s e s . 
Pu 1 9 e » . 
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R i c e and Wheat i s predominant . The two crop combination 
of Wheat, Sugercane and Wheat and M i l l e t I s dominant in 
Meerut and J h a n s l d i s t r i c t r e s p e c t i v e l y . F i g , 9 shows the 
c r o p connblnatlon reg ion of the s tudy a r e a . These r e g i o n s 
of d i f f e r e n t two crop corrblnat lon determine t h e d i f f e r e n t 
e c o l o g i c a l s e t t i n g and s e p a r a t e them from one an o the r in 
r e s p e c t of t h e i r c l i m a t i c c o n d i t i o n s and p h y s i c o - c u l t u r a l 
f a c t o r s a t micro l e v e l , 
THREE CROP CQMBINATICW REGICN : 
The a n a l y s i s r e v e a l s t h a t t h e r e a r e e igh teen d i s t r i c t s 
i n t h e r e g i o n having t h r e e crop conrblnation of vary ing natxore. 
wheat. Rice and Pulses a r e dominant i n Mlrzapur, Gonda, 
Ghazipur, Varanas i , Pra tapgarh , Ral B a r e i l l y , Ranpur and 
Lucknow. Where as i n s i x d i s t r i c t of U t t a r Pradesh i . e . , 
Shaharanpior, Kher i , Muzaffarnagar, B i jnor , N a i n i t a l and 
B a r e i l l y the t h r e e dominant c rops a r e Rice , Wheat and Suger-
c a n e . These dominant crop combination a r e in a cont iguous 
b e l t wi th minor i n t r u s i o n . In L a l l t p u r d i s t r i c t t h r e e crops 
i . e . Wheat, M i l l e t and Pu l ses a r e predominant , v^ere as in 
Bulandshahar and Dehradun t h r e e crops i . e . Wheat, Maize and 
Oi l seeds and Rice , Wheat and Maize a r e dominant r e s p e c t i v e l y . 
The F i g . 10 shows t h a t t h e s e t h r e e crop combination reg ion 
of vary ing na tu re a r e a lmost i n a cont inuous b e l t which 
c l e a r l y r e v e a l s t h e v a r i a t i o n of e lements of c l ima te i . e . . 
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CROP COMBINATION REGION 
,UTTAR PRADESH 
(1986H989) 
RfCE, WHEAT 
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Fig- 9 
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\ THREE; CROP COMBINATION REGION 
UTTAR PRADESH 
(1986-1989) 
^ 2 RICE, WHEAT, PULSES 
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r a i n f a l l , temperature , p r e s s u r e and p h y s l c o - c u l t u r a l f a c t o r s 
such as r e l i e f , s o i l and i r r l g a t i o n a l f a c i l i t i e s s e p a r a t e one 
from the o ther r e g i o n and i d e n t i f i e s sepeurate a g r o c l i m a t i c 
z o n e s i n t h e s tudy a r e a . 
FOUR CROP COMBINATION REGION : 
The four crop contoinat ion i . e . ^ R i c e , Wheat, M i l l e t and 
P u l s e s a re comnon i n four d i s t r i c t s of Etawah, Fatehpur, Banda 
and Kanpur ( c i t y ) , whereas d i s t r i c t s of jaunpur and Bahraich 
c o n s i s t of four crop corrbination i . e . R i c e , wheat. Maize and 
P u l s e s . In S i tapur d i s t r i c t R i c e , Wheat, P u l s e s and Sugercane 
a r e dominant. In B a l l i a and Moradabad d i s t r i c t s four crop 
combinat ion i . e . ^ R i c e , Wheat, B a r l e y , P u l s e s and R i c e , Wheat, 
M i l l e t and Sugercane are dominant r e s p e c t i v e l y . These four 
c r o p combinat ion r e g i o n c o v e r i n g t e n d i s t r i c t s of v a r y i n g nature 
of dominance are s e t a p a r t . F i g , 11 shows t h a t t h e same nature 
of crop corrbination b e l t w i th minor i n t r u s i o n of the o ther 
crop combinat ion r e g i o n of s tudy a r e a . 
SIX AND SEVEN CROP COMBINATION REGION : 
The Farrukhabad d i s t r i c t i s t h e o n l y d i s t r i c t i n which 
s i x crop combinat ion i . e . ^ R i c e , Wheat, M i l l e t , Maize, P u l s e s 
and P o t a t o a r e dominant. 
Piardoi d i s t r i c t l y i n g i n the h e a r t of the Uttar Pradesh 
and farms p a r t of Ganga Gomti i n t e r f l x i r e i s d i s t i n g u i s h e d by 
85 
/ A 
> FOUR CROP COMBINATION REGION 
^•^ - UTTAR PRADESH s. 
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seven crop combination I.e. Rice, Wheat, Millet, Maize, Pulses, 
Oilseeds and Sugercane. The Fig, 12 shows the six and seven 
dominant crop combination region in Parrukhabad and Hardol 
districts respectively. 
NINE CROP COMBINATION REGION : 
The remaining nine districts of the study namely 
Ftawah, Malnpurl, Aiigarh, Unnao, Badaun, Kanpvir (Dehat), 
Mathura, Ghazlabad and saharanpur come under crop combination 
i.e. Rice, Wheat, Maize, Barley, Millet, Pulses, Oil seeds, 
Sugercane and Potato. Fig. 13 reveals that the semi-arid 
district such as Mathura, AUgarh, Badaun, Etawah and Malnpurl 
make a circular zone of nine crop cornblnatlon,. while remaining 
four districts of nine crop combination are set apart, but 
Kanpur (Dehat) and Unnao are lying in the same belt separated 
by Kanpur (city). The nine crop combination in Saharanpur and 
Ghazlabad are intervene by two and three dominant crop combi-
nation in Mperut and Muzaffernagar district respectively. 
To sum up the agrocllmatlc reglonallzatlon of Uttar 
Pradesh, taking into account the basic principles of climatic 
classification of Kappen's and crop conblnation technique of 
Weaver, the four and nine agrocllmatlc regions at macro and 
micro level have been analysed respectively. It may be con-
cluded that each region having distinct physio-cultural 
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characteristics which differenciated one from the other. 
These distinct characteristics interms of soil fertility, 
rainfall, means of irrigation have their influence on the 
cropping pattern of nine agroclimatic region of the study 
area. 
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